
Low Cost Add-On Storage for Your TRS-80 . 

In the Size You Want. 

When you're ready for add-on disk storage, were ready for you. 
Ready with six mini-disk storage systems — 102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80 *. * 



Choose either 40-track TFD-100™ drives 
or 77-track TFD-200™ drives. 

One*, two- and three-drive systems im- 
mediately available. 

Systems include Percom PATCH PAK 
#1™, on disk, at no extra charge. PATCH 
PAK #1 TU de-glitches and upgrades 
TRSDOS for 40- and 77-track operation. 

TFD-100™ drives accommodate "flippy 
disks." Store 205K bytes per mini-disk. 

Low prices. A single-drive TFD-100 
costs just $399. Price includes PATCH 
PAK #1™ disk. 

Enclosures are finished in system- 
compatible "Tandy-silver' 1 enamel. 



Whether you need a single, 40- 
track TFD-1 00™ add-on or a three-drive 
add-on with 77-track TFD-200™s. you 
get more data storage for less money 
from Percom. 

Our TFD-100™ drive, for example, 
lets you store 1 02. 4K bytes of data on 
one side of a disk — compared to 80K 
bytes on a TRS-80* mini-disk drive — 
and 1 02. 4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
drive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line' storage per drive 



— 1 97K. 394K and 591 K bytes for one-, 
two and three-drive systems. 

PATCH PAK #1™, our upgrade 
program for your TRSDOS", not only 
extends TRSDOS* to accommodate 40- 
and 77-track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1 ™ is supplied with each drive 
system at no additional charge. 

The reason ydu get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business — the reason you get 
more engineering, more reliability and 
more back up support for less money. 



In the Product Development Queue ... a printer interface for using your TRS-80 with any 
serial printer, and . . . the Electric Crayon 1 * to map your computer memory onto your color TV 
screen — for games, animated shows, business displays, graphs, etc. Coming PDQ! 



™ TFD-1 00. TFD-200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 

•THS-60 and TRSDOS are traaemarhs ol Tandy Corporation and Radio Shack winch have no relationship to PERCOM DATA COMPANY 
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PERQOM 



PERCOM DATA COMPANY. JNC 
211 N. KIRBY - GARLAND, IX. * 75042 



To order add-on mini-disk storage tor your TRS-80*, 
or request additional literature, call Percom' s toil-free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272-3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sates tax. 

Percom 'peripherals for personal computing' 



MOVING DATA AT A SNAIL S PAGE 
BECAUSE YOU'RE FLOPPY BOUNDP 

Let Corvus Systems put you back in the race! 

a For TRS-801", Apple* (including Apple 
Pascal), S-100 Bus— and now LSI-11. 

■ Fully compatible hardware/software. 
* 10-million byte disk: IMI-7710. 

■ Proven Winchester technology. 
a Z-80 based Corvus disk controller. 

■ Comprehensive disk diagnostics. 

■ Up to 4 disks per system, 
a System $5350, add-on disk $2990. 

Corvus offers a complete systems solution 
to the mass storage problem of micro 
computers. In a package smaller than a 
briefcase, we provide an intelligent 
controller, disk, and personality module. 
Call or write today for additional information. 
\ Get up to speed with Corvus. 



Now! Corvus speaks Apple™ Pascal™! 





tTRS-80 is a registered trademark of Radio Shack, a Tandy Co. 
tApple is a registered trademark of APPLE Computers, Inc. 



CORVUS SYSTEMS, Inc. 



900 S. Winchester Boulevard 
San Jose, California 95128 
408/246-0461 



Editorial Remarks 



* * 



"If publishers really check out their advertisers in advance, 
how come so many accepted up to 6 full pages from World 
Power?" 



Where do we stand? 

We recently received letters 
from several persons indicating 
they had gotten ripped-off by some 
company or other. One suggested 
that since we are in the publish- 
ing business, we need to become 
"Ombudsman" for our readers. 

Some other magazines might 
jump at a chance like that, feeling 
that "Hey, they need us!" 

Before September 1978, none 
of us here at 80-US had anything 
to do with publishing. In fact, it 
was some of the publishing going 
on at that time which prompted us 
to go into it. Consequently, we are 
just dumb enough to ask: "Is this 
really what we are supposed to 
be?" Ombudsman? Where do we 
get the qualification to sit in 
judgement? Is every publisher 
assumed to have the overhead 
resources to be able to go out into 
the field and check every company 
that has a product for sale? 

How do you tell who are the 
"bad guys"? By the time you can 
identify them (by getting stung), 
they have disappeared and 
resurfaced somewhere else with a 
new name and a new gimmik. Do 
the publishers have to be 
policemen? 

Advertisers make magazines 
possible. Check and see how many 
truly non-profit magazines make it 
for any length of time. So now are 
we supposed to woo the advertiser 
on the one hand, and protect the 
consumer against him on the 
other? 

Oh yes, we could put on the 
"goodie two shoes" and act like 
we are big brother protector. Bui 
we are not equiped to do it, nor do 
we believe any other publisher is. 
It may make good editorial copy to 
say you are, but we aren't and we 
will say so. 

Another problem with this is 
that for every complaint we have 
had so far, there has also been 
someone calling or writing to say 



that the same company has a good 
product and excellent service. So 
who are you going to believe? 
Also, there are extenuating 
circumstances. For example, we 
received a bundle of mail on the 
7th of September, all of it post- 
marked the 26th and 27th of June! 
Now, what did those people have 
to think about our turn-around? 
And what if they could find some 
sympathatic publisher to put us 
down for it? 

Which dosen't leave much 
hope, does it? 

If we ever find out about a 
genuine rip-off, we will be more 
than happy to let you know about 
it. We are not totally irresponsible, 
just careful. 

There is so much being said 
these days about Consumer 
Protection, we wonder sometimes 
if there ought not be a "Supplier 
Protection". For some reason, it is 
not considered a sin to rip off a 
company. (After all, they can 
afford it, right?) We still think it is 
just as bad to rip off a company as 
it is for a company to rip off an 
individual. Think of how many 
companies are being had by 
individuals who copy software for 
the rest of the club, or for a friend. 
Each act in itself is no big deal, you 
say, but the cummulative total of 
those individuals sum up to a 
sizeable chunk for the producer of 
that software. Think about that. 

Our stand is simply this: We sell 
advertising space. The advertiser 
can put anything (within the limits 
of good taste) in that space. If it 
becomes known that this 
advertiser is a rip off, we drop him. 
Other than that, we depend on 
suppliers to provide products for 
review. We give as honest a 
review as possible, never based 
just on one reviewers opinion. If 
the product has problems we tell 
you about them. If that causes us 
to lose an advertiser, then we lose 
an advertiser. 
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***TRS-80 HARDWARE & SOFTWARE*** 
***FROM THE CPU SHOP*** 
MEMORY: 16K memory kit complete with 8 RAM 
chips, jumpers & instructions for installation 
in your keyboard or expansion interface. A house- 
hold screwdriver is the only tool you need, no 
soldering required. 

300 ns. low speed $69.00 

250 ns. medium speed $75.00 

200 ns. high speed $85.00 

***DISK DRIVES & ACCESSORIES*** 
DISK DRIVES- TRS-80 40 track disk drives 

complete with power supply & case $314.00 

Cable for four drives $35.00 

DISKETTES- Verbatim (box of 10) $32.00 

Dysan (box of 5) $25.00 

Dysan Allignment Diskette $35.00 

DISKETTE STORAGE - Plastic case, holds 10 

diskettes, built in flip stand $3.99 

Diskette pouch: clear vinyl, holds 2 diskettes & 2 

file cards, fits 3 ring binder $.99 

3 Ring Diskette Binder with your choice of 10 

diskette pouches (above) $12 95 

CASSETTES: High quality C-10 [ . .$L25 

Buy 10 for - $9.00 

***PRINTERS*** 
NEC Spinwriter-letter quality printout on plain 
paper, high speed 55 cps, choose font style with 
interchangeable thimble, friction & tractor feed 
combined in same unit. Includes TRS-80 software 

interface $2679.00 

Font thimbles $14.50 

Ribbon cartridges-Carbon or Nylon $6.50 

Centronics: Nationwide field repair by Centronics: 
Call Centronics (800) 258-1952 



779 Tractor Feed-60 cps - same as line printer 

used by Radio Shack $1050.00 

701 Tractor Feed- 6 cps - bidirectional, 

132 elms $1499.00 

PI Micro Printer- same as quick printer used 

by Radio Shack $399.00 

PI Cable- to plug into expansion interface 

$39.00 

Integral Data Systems - Upper/lower case 
100 cps. undirectional - switch selectable RS232 
or parallel - paper width 8.5 edge to edge 
attach to keyboard with the TRS-232 or 
interface with printer cable (below): 

IP 125 - friction feed printer $799.00 

Printer Control Option variable pitch under program 

control - 64-132 columns per line $39.00 

IP 440 - The Paper Tiger has the same features 
as the IP 125 plus a maximum paper width of 
9.5" tractor feed with form feed control, 8 switch 

selectable form sizes, paper-out detector $995.00 

2K buffer & full graphics options . $149.00 

Expansion interface printer cable $49.00 

Cable for TRS-232 interface, 10' (below) $35 00 

TRS-232 PRINTER INTERFACE by Small System 
Hardware. Software driven serial output port with 
built in power supply - plugs into cassette aux 
port - can be used to d.ive Integral Data, 
Diablo, teletype printers, etc.. works with the 

Electric Pencil $49 00 

BIDIRECTIONAL RS-232C INTERFACE from 

Radio Shack $99.00 

I *Computer Paper Available for Above Printers* 



c a n 
expansion 



***NEW TRS-80 ACCESSORIES*** 
TRS-80 VIDEO DISPLAY MONITOR: High quality/ 
high resolution 12" LEEDEX 

monitor with cable $119.00 

***POWER ACCESSORIES*** 
POWER STRIPS: 6 grounded outlets with 6 ft. 
extension cord, 15A circuit breaker, on/off switch 

P' lot H 9ht $1600 

SURGE SUPPRESSOR/HASH FILTER: protect your 
computer from AC line surges $24.00 

***THE CPU SHOP*** 
* * * BUSINESS SOFTWARE * * * 
Accounts Payable / Accounts Receivable / 

General Ledger / and Payroll package by SBSG. 
32K/3 drives fully interactive. Tested on the 
WANG for 5 years - a well documented proven 

system. Write or call for details $339 qq 

Note** Above A/P, A/R, G/L and ' Pay Wl 
packages can be purchased individually for $99.00 
each module requiring only 2 drives to run. You 
can trade back for the full interactive system 
at any time. 

SMALL BUSINESS BOOKEEPING from MMS - Based 
upon the popular "Dome Simplified Weekly Bookeeping 
Record" catagorizes deductions for fancy home accounting 
or small business uses. Requires 32K RAM, at least one 

disk drive, and optional printer $25.00 

Dome Simplified Weekly Bookeeping Record $5.95 

ELECTRIC PENCIL by Micha< ' Shrayer - NOW ON DISK 
as well as cassette a fin- >xc\ processor with block 
movement and search plus moie instructions for modifying 

keyboard lo gel lower/upper case cassette $99.00 

New Disk Version $150 00 

MAILING LIST SYSTEM -NAME & ADDRESS II by SBSG 
Requires 32K.2 disks, & printer Sophisticated mailing list 
program. Use with the Electric Pencil files for automatic 
insertion of name, address and greetings in letters. Has 
ability to print envelopes Separate files can be set up 
or all names can be contained in one file. You can enter 
or delete , update, search, sort, merge and print Super 
fast zip code sort for bulk mail Extract 1000 names per 
drive. Contains program lo automatically convert data entered 
into Radio Shack mailing list program System is menu driven. 

Comes with 40 page; manual . $129 00 

INVENTORY II by SBSG 3K/2 disk drives " will' handle 'up 
to 1000 inventory items per drive. Reports inc I Activity, 
complete or selected inventory listing, minimum quantity 

S( ' arch $95.00 

PROGRAM CATALOG SYSTEM by SBSG Keep Irac k of all 
the programs and data files you own Details each pro 
gram by name, size, version, level, creation date, last 
chile updated, and a brief function description. 

Dlsk( ' ll( - $39.00 

FILE MANAGF.MFNTSYSTEMby SBSG Ideal for anyone wUh 
specialized storage needs. Sorts files in ascending or 
descending order on 3 separate fields, sc anable. Some 
applications have fixed assets, phone no's, names, slides 

& <>ll)ums Diskette' $49.00 

ST 80 III INTELLIGENT TERMINAL SYSTEM by lance 
Micklus Enables a TRS 80 lo act as a dial up terminal 
on any standard lime sharing network Provides a TRS 80 
with Control key, ESC key, Repeal key. Rub Out key, Break 
key, full upper & lower case support, selectable- printer 
output ,ni(l program selec table transmission rales. 
I)lsk( ' ll( ' $150.00 

* * * THE CPU SHOP UTILITIES SOFTWARE* * * 
G2 LEVEL HI BASIC: Level II tape from Microsoft 
duplicates many disk features for TRS-80 users who do not 
own disk drives, also adds new quick screen graphics comman ds, 
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THE CPU SHOP 



ten machine-language user calls, TIME$ routines, releives 
cassette loading problems and keyboard debounce, adds octal 
and hex constants. Uses 5K of RAM. Includes user's manual 

etc $49.95 

FORTH from MMS: For the serious hobbyist & professional 
programmer. Offers stack oriented logic and structured 
programming, machine-code speed and compactness, virtual 
memory, major advantages of interpreter, compiler, and 
assembler (all are co-resident), and your own commands in 
its extensible dictionary, etc.. Sample game of Life program 

and user information included. 16K cassette $35.00 

Disk with Disk I/O $45.00 

"The MicroForth Primer" best manual for MMSFORTH 15.00 
NEWDOS from Apparat: Finally, an improved DOS with fixes 
for all known bugs in TRSDOS 2.1 plus additional features 
over TRSDOS 2.2 to make the DOS more useful. Some fixes 
include keyboard bounce, "APPEND", end-of-file markers, "LOC", 
the "VERIFY" command, SYS3 bugs which crashed the disk 
directory, several bugs which caused lost data errors. 
Enhancements ie.."RENUM" fast line renumbering, fast variable 
or constant locating program, LOAD and SAVE functions run up 
to 30".. faster, more granule' space saving, output checks, 
output of screen display to printer, all DOS commands can 
now be accessed from BASIC and more ! Available in 35 or 40 

track versions. (please specify) $49.95 

DISK UTILITY 7 PROGRAM PACKAGE from Apparrat 

Includes the following: Entire package on diskette $99.00 

NEWDOS: See description above. 

DIRCHECK: Makes checks & lists/prints directory contents 
SUPERZAP: Reads, writes, copies and displays sectors on 
disk regardless of protection: recovers "killed" programs. 
DISASEM: Disassembles machine code to Z-80 source. 
EDTASM: Moves Radio Shack editor/ assembler to disk. 
LMOFFSET: Relocates machine language programs to 
specified memory locations 

LVIDSKSL: Stores, retrieves Level I programs to disk. 
LEVEL I: Provides Level I in Level II capability. 
DOS 3.0 by the original author of 2.1: No keybounce. 
Check EOF, write EOF, SEEK, REREAD, REWRITE, LOC, 
variable length records, SKIP, disk logging of messages, 
HOOT, CHAIN, PAUSEPURGE, SET, RESET, ROUTE. RUN 
.md LOAD for 1 drive system. XFER, FORMAT w/o ERASE. DIR 
inn BASIC, PATCH, LINK, user defined keys, key auto repeat, 
H > .uid lower case driver, shift lock, RS-232 drivers, 

; II PROTOCOL COMMUNICATIONS $49.95 

. TRAIN for TRS-80 by Microsoft, plus Z-80 Macro 
,\>. . thler versatile Text Editor, linking loader. Requires 

■;.:K n with one disk drive $199.95 

KVP I) l Mice Micklus 16K Level II or DOS: a collection 
ol machine '■ ;i>(uage subroutines with utilities such as modem 
software, ur.> • .uliust.iNt keyboard debounce, printer 
utilities, uppei .> >wct ca- • capability, plus much more. 

Cassette $24.95 

Diskette $29.95 

AUTOK & QEDIT from Discovery Bay Software - Level II- 
loads at top of RAM. New and powerful BASIC screen oriented 
text editor. Move cursor to anywhere on screen, insert/delete 
characters, can even edit line numbers, adds auto repeat 
functions to keys and more for quick and easy editing of your 
programs. (state RAM size) cassette or diskette $14.95 

*To Order Call Or Write* 

THE CPU SHOP 

39 Pleasant St. Dept N-ll 

Charlestown, Ma. 02129 

Phone Toll Free: 800-343-6522 

In Mass. 617-242-3350 



RSM MONITORS by Small System Software - many functions 
including memory test, read and write machine language tapes, 

enter and execute machine language programs $29.95 

DCV— 1 by Small System Software - a disk conversion program 
for Level II machine language tapes so that the program can be 

saved and loaded from disk Cassette $9.95 

RENUMBER from Mad Hatter - machine language - improved 
renumber - renumbers your BASIC listings in seconds. Requires 
Level II - loads at the top of 4K, 16K, 32K or 48K. 

Cassette $14.95 

Diskette $ 1Z^ 5 

SYSTEM INTEGRATION TEST by SBSG - A diagnostic tester. 
It checks your diskettes, disk drives, and control units. 
The RAM tester checks memory and notifies you of the failing 
address if there is any problem. Checks all characters on your 

printer Diskette $29.00 

***TRS-80* COMPLETE SYSTEMS* ** 

TRS-80 Level II-4K $540.00 

TRS-80 Level II-16K with 10 key keypad $799.00 

TRS-80 Expansion Interface $269.00 

TRS-80 RS-232-C Interface $84.00 

CAT MODEM: Originate and answer same as Radio Shack 

Telephone Interface II $169.00 

***THE CPU SHOP GAMES SOFTWARE*** 



MUSIC MASTER by David Lindberg: Enter up to 10 mins. of 
music foi your TRS-80 to play, amplifier required. 

200 MW SOLID STATE SPEAKER AMPLIFIER: modified for 

,,ound programs (above) $12.95 

SARGON: BEST CHESS: This program has won chess 
tournaments. 6 Levels of play $19.95 

MICROCHESS by Peter Jennings-machine language,4K Level I 
or Level II - one of the first and most popular. Play chess 
against your TRS-80. 3 Levels of difficulty. Includes 

instructions $19.95 

BRIDGE CHALLENGER by George Duisman - 16K Level II, you 
and the dummy play against the computer in regular contract 

bridge. Complete with samples & instructions $14.95 

PILOT by Bob Edison - Machine language version of the 
educational language PILOT with all the features of TINY 
PILOT and more. Includes built in editor plus sample 

programs Cassette $14.95 

Diskette version with Disk I/O & Math capability $24.95 

SPACEWAR from MMS - Not just another space game. Fast 
real time action - 2 players with space ships fire missies 
in selectable gravityjloat, no edge bounce, reverse gravity 
no float sectors of space. Selectable game speed, missle speed, 

& hyperspace Cassette$9.95 

AIRRAID by Small System Software - a real time shooting 
gallery for the TRS-80. Player shoots cannon as airplanes 
fly by and parachutes land at user adjustable speeds. Requires 

the skill of an arcade game $14.95 

STAR TREK III by Lance Micklus-(16K Level II). This updated 
and advanced version won't let you win easily. Object is to 
explore as much of the gallaxy as possible, destroy 20 klingons 

and locate planets $14.95 

THE LIBRARY 100 by The Bottom Shelf 16K Level II. 
5 cassette album with 100 business/financial, educational, 
and home graphics and games programs. Value 50<F per 
program $49.95 

Minimum order $10.00 

TERMS: Check with order ,M/C or VISA 

Mass. residents add 5% sales tax 

Add $2.00 for regular or $3.00 for air shippingfor items 

51bs. or less. All other items freight collect. 

Business Hours 10 a. m. to 6 p. m. EST 
Monday -Saturday 
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Mike 

What a compliment! Leo's artwork is 
great! You obviously have put more time 
in editing than watching Lou Grant. Your 
anniversary issue speaks for itself. 

Having achieved my degree from 
Fahrenheit a few years before you, I can 
relate to the fevered pitch of journalism 
and the problems of same. 

Now, what do I call a party doll with an 
RS-232 interface? 
There once was a party doll, Maude, 
Who had trouble with lineprinter, Claude 
She expanded her interface 
and typed, ''Give me a space..." 
"I've become a compatible baud!" 
Best Wishes, 

Pandora Key 
Concord, VA 

Which brings to mind one sent in by Evan 

Aresivk of Spokane, WA 

Complained a computer one night 

"My craving for data's not slight 

But there should be a law 

All this input is raw 

I refuse to accept one more byte" 

Mike 

Congratulations to Ted Fisher (Vol II No 
4 page 9) for drawing attention to the fact 
that Microchess 1.5 can be defeated in 5 
moves. Nevertheless, as he says, Micro- 
chess is a most enjoyable program. With 
more memory at its disposal, Sargon is 
not so easily dismissed. Playing at Level 2, 
the same moves yielded: 
Player Sargon Microchess 1.5 

E2-E4 E7-E5 E7-E5 

D1-F3 G8-F6(this settles it) F8-B4 

F1-C4 B8-C6 D7-D5 

C4-D5 C6-D4(threat/Queen) C7-C6 
F3-F7 Disaster. 

Just to see what would happen, the 
Queen was allowed to go unprotected 
after the last Sargon move by responding 
to it with an irrelevant entry. Sargon's 
Knight could have taken that Queen, and 
put the King in check at the same time. It 
didn't probably stunned by my display of 
incompetence. Instead, it moved D4-C2, 
evidently content with lesser gains in the 
short run. 

H K Henisch 
State College, PA 

See also, The Great SOUS Chess 
Tournament, in this issue. Mike 

Dear 80-US 

In response to your article in May-Jun 
79: As a great fan of Sci-Fi, I'd like to 
mention that your use of the word 
"ANDROID" in Android Nim is in error. 
An Android is a machine in human form, 
much like the doctor in "Alien ". A Robot 
is totally mechanical and this fact is 
obvious at first view, like C3PO in Star 
Wars. But a Cyborg is a Robot like C3PO 
with a human brain. 

So, in truth, the things in Android Nim 
are actually Robots or maybe Cyborgs. 
Which one is it Leo? 

Adam Sacks 
Huntington, NY 



'fittetS to the Editor 



In May 79 we didn't know for sure. But by the 
Sep-Oct 79 issue, we found his address to be 
in Andromeda. Seems that "Android" is a 
logical name for someone from Andromeda. 

Leo 



80-US 

I am intersted in knowing if I can obtain 
your programs on cassette or diskette. I 
am asking in the general sense, not specif- 
ically for an individual program. I feel that 
it would be nice if you would supply 
source programs on cassette or disk at a 
reasonable charge. Perhaps a royalty can 
go to the programmer. This would greatly 
reduce the time to get the program into 
the machine and running correctly. 

I enjoyed your newsletter C Ed) so much 
that I just called in a 2 year subscription. 
Keep up the good work. 

Peter Ansbacher 
Iowa City, IA 

Some programs (those copyright by the 
author and given us for firs! publication only) 
we < anno/ ( opy See our software ad in this 
issue for a list of what is available and prices 

Mike 

Sirs 

I have enjoyed the selection of TRS-80 
articles, but am still waiting for the Ham 
Radio related type of programs, being an 
Extra Class Amateur Radio operator I 
would like to use the TRS-80 more here in 
the shack Thanks again for a fine mag. 
Gerald Owens AB3X 
Corry, PA 

We would like to sec some loo 7 here must he 
someone in Hamdom out there with 
something to < onlrihate? Mike 

Dear Sir 

In< losed is my check for a 3 year re- 
newal. Based on your review of 
NEWDOS* with AUTOEDIT, I am 
sending my order for both programs and 
will advise them that I made my decision 
based on your review. In your growth 
plans I imagine you will be planning on a 
reader service. Do you have any idea 
when? Signing off now from Saudi Arabia 
Respectfully, Ed Roderick 

Our < ompuler has already told us that it 
would lake a minimum of 22 person hours per 
week to administer a reader servu e We /'us/ 
aren't big enough for that yet. We did start 
pulling "Inquiry cards" in though, but we 
have no ufeu just how many of them get used. 

Mike 



Dear Sir 

Enclosed find a check for a one-year 
subscription to your fine magazine. It is 
refreshing to pick up a publication 
dedicated to one system and not be 
deluged with articles concerning other 
things. 

One comment on the game "Lifeboat" in 
your Jul-Aug 79 issue. I was disappointed 
in the time spent loading versus what the 
program does. It seems that every time 
the captain shoots one of the survivors he 
is always found guilty immediately and 
the game ends. Did I miss something? 

Ed Empey 
Marysville, WA 

You must have, Ed. There is a gala dinner for 
the (aplain, as well as a trial where he is 
found not guilty Check your GOTO's Mike 

Mike! 

Thanks loads for the Diskette Size 
Doubled in your last issue. Square I sent 
me their Flippy Disk Kit and indeed, by 
punching in the mirror image holes and 
notches, the darn thing will store 
programs on the opposite side! Great 
savings!! 

Gordon Gibson 
San Jose, CA 

Dear Sirs 

I received my first two copies of 80-US a 
few days ago and have only one regret: I 
wish I had subscribed earlier. I notice in 
the Jul-Aug 79 issue t hat you have run out 
of back editions. Is there any chance of 
reprints or a "Best of 80-US" or obtaining 
copies of particular articles? Keep up the 
good work. K D Koppert 

Mt Roskill, New Zealand 

We must admit, (until red /aces,), thai hack 
issues are si ill available Someone here lot got 
l<> look wu\j m llie hmk of storage, where 
Iheie were several huiulU's of hmk issues 
hidden At the rate tliev are going though, we 
may he out for real before long Mike 

Dear 80-US Folk - 
A word of criticism along with the 
subscription order: You need to be more 
thorough in proofreading the lines of 
code you publish, re: Jul-Aug 79 p. 13 
"20 XI PEEK...X2???PEEK etc" I've run 
across at least one other similar error in a 
short BASIC program in an earlier issue. 
If you think Fam nit-picking you obviously 
don't understand the time and energy lost 
by an unsuspecting reader! 

Alvin Berglund 
Glendale, CA 
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You are right! Trying to keep the code pure all 
the wu\, from the author through the editor 
and on to the typesetter is a problem. We 
have taken to reading the text backwards 
and out loud, otherwise a crafty brain may fill 
in missing characters We read forward for 
context though, and even then some slip 
through. One of the most troublesome areas 
is the greater than and less than symbol. We 
have to use a capitol "X" and white-out the 
appropriate side. We now have (starting with 
this issue) our own typesetting equipment, 
operated by a "computer oriented person", 
so hopefully there will be much less of that. 

Mike 

Sirs 
Perhaps, if you attract many 
international subscribers, you should 
consider changing the Journal's name to: 
80. R MacQuarrie 

White City, Sask,Canada 

We went through that once. The first two 
issues were called "80-NW". We still get some 
mail addressed that way No, we like 80-US 
hist as it is. Mike 

Mike 

Just a note to let you and your staff know 
how much 1 continue to enjoy 80-US but 
how appalled I am at some of the sugges- 
tions for curing the kkkey bbbounce 
problem (everything from breaking off 
parts of one contact to filling the key 
socket with moly grease!) 

The cure is simple and effective. Two 
tools are needed: ( 1 ) a 'lifter' (either one of 
those L-shaped ones used for removing 
IC chips from their sockets or a large, 
bent paper clip) and (2) a burnishing file 
(available at electronics stores for less 
than $1 and used to keep relay contacts 
clean). 

Insert the lifter beneath the cap of the 
offending key, gently rock it back and 
forth, applying upward pressure, until it 
pops off. There, inside the square-shaped 
socket, are two spring-metal contacts. 
One is solid and the other has four 
fingers. When the key is depressed these 
fingers meet the solid contact to make the 
circuit. 

I ike most electrical contacts, these not 
only get dirty but they oxidize. Further, it 
is possible that the factory did not align 
them so thai the four fingers touch the 
solid contact AT THE SAME TIME. 

The CUKE: Insert the burnishing tool 
between the two contacts and depress 
the key until the contacts press against 
(he burnishing file. Gently move the file 
up and down a few times, remove, and 
check the key action. If the stuttering has 
disappeared, reposition the key cap and 
press it firmly back into place. 

Covering the keyboard will keep out 
dust and dirt, and constant usage will 
help keep down oxidation; but most 
important, your keys will be EXACTLY 
aligned. Hugh Morris 

Frankfort, KY 

Dear Sir 

I am currently serving a 3-9 year 
sentence at Stateville Correctional 



Center for aggravated battery. Prior to 
my incarceration I was attending 
Western Illinois Univ where I was 
pursuing a degree in Information Science. 

Rather than waste time, I am attempting 
to read as much computer-related 
material as possible to assist me in not 
only reviewing those areas I already 
covered in college, but also in studying 
many areas I did not have the opportunity 
to cover, such as microcomputers. 

My problem, however, is that I am only 
paid $2. a month in here. Consequently, I 
cannot afford the cost of such material. It 
is for this reason I am requesting a 
complimentary subscription to your 80- 
US. Thank you for your cooperation and 
benevolence in this matter. 



You got it, and good luck! 



Joliet, IL 



Mike 



Dear Mike 

I wrote you some weeks ago about a 
problem of not being able to transfer 
SNAKEEGG and ANDROID to disk. You 
were kind enough to offer all kinds of 
suggestions, all of which I had already 
tried, and none of which worked. I had 
also tried it on a friend's system with no 
luck. You also offered to work something 
out to make it right, but it wasn't that 
important to me so I didn't pursue the 
matter any further. 

However, I recently acquird Apparats 
NEWDOS, and just for kicks I again tried 
to transfer subject programs to disk, 
using NEWDOS. Worked the first time, 
no problem. Can't explain it, but 
NEWDOS is the greatest! 

Dawson K Hargrove 
Orlando, FL 

Sirs 

Many L2 owners would like the 
versatility of including sound in their 
programs, and after reading the 
System/Command article I thought it to 
be finally possible. Like many others, 
however, I do not have an assembler. In 
addition, it is inconvenient to have to load 
a system tape and then another one in 
basic. With the help of Roy Mosley and 
Rick Jaszkowiak I found the following 
additions to the basic program on page 31 
of the May-Jun 79 issue to complete the 
music program in basic. In this way both 
problems are overcome. 

Enter 32700 for Memory Size before 
loading. Add to the program: 
15 FOR X-32708 to 32765: READ M: 
POKE X,M:NEXT 

45 POKE 16526,205:POKE 16527,127 
120 DATA 33,205,127,34,142,64,195,25, 
26,42,254,127,126,183,245,35,94,35,86, 
235,241,200,61,200,61,245,86,30,0,35,78, 
35 

130 DATA 62,1,205,244,127,40,237,62,3, 
205,244,127,32,242,24,228,211,255,65, 
27,122,179,200,16,250,201 

Of course, the recorder can be used for 
the output by pulling the earphone plug, 
putting in a blank tape and setting the 
recorder in the record mode. 



Now everyone with Level II can have 
sound with 15 minutes of programming 
and no additional expense. I've added 
sound effects and music to many of my 
game programs and my kids are thrilled, 
and I'm delighted. 

Karl Jahns 
Allyn, WA 
PS: May I recommend the following 
values for P$ and D$: 
P$="CHOMLJTOMLJTOMLMJ" 
D$ "39933399333993339" 

Sirs 
Being a rank amateur in the field of 
microcomputers, I am at a loss in reading 
ads for editor-assemblers vs machine 
language monitors vs T-Bug etc. The 
issues of 80-US I have received to date 
convince me you are the people to ask, as 
you obviously want to help. Can you tell 
me in simple terms the difference 
between monitor and editor-assemblers, 
and how each is used? I am interested in 
learning machine lagnuage programming 
on my TRS-80, as well as learning how the 
bloody machine works, but cannot afford 
to buy programs until I am sure of which is 
which. John Cranston 

Corning, NY 

A MONITOR (such as T-BUG) is a program 
which does what it's name implies, it 
"monitors" the execution of other programs 
in memory. Most people in referring to a 
monitor are speaking specifically about a 
machine language monitor, which allows you 
to look at the results of program steps by 
breaking execution at points you decide on, 
and then displaying the processor's registers 
where temporary information is stored. In this 
way, you can debug a machine language 
program as it executes, step by step. 
An ASSEMBLER, on the other hand, is a 
"translator" for machine language programs. 
You know that the computer executes 
programs by processing binary numbers and 
interpreting them as commands for the 
computer. To make programming easier, the 
task of translating from "assembly language", 
which uses words to represent each 
command, and machine language, which is 
the binary number form of the commands, 
has been given to the assembler. 
We recommend the book "TRS—80 
ASSEMBLY LANGUAGE PROGRAM- 
MING " by William Barden Jr, available from 
Radio Shack for $3.95. It is an excellent book 
for learning machine language programming. 

Terry 

Mike 

On page 23 of the May-Jun 79 issue, A 
"note on basic". The test for the Enter key 
via INKEY$ function. Try as I may, it 
would not perform. It hung up on line 10 
and stayed put. I have input the program a 
few times trying to follow the format and 1 
can't get results. Is this an indication that 
my CPU is out of order? Thanks for a fine 
publication. Paul Luter 

No Paul, that is one of our own mistakes. Line 
10 should read: 
10C$=INKEY$:IF C$=""THEN10 

Sorry, Mike 
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AUTOK • QEDIT 

AUTOK and QEDIT make BASIC programming a breeze. AUTOK 
gives your keyboard auto-repeat: just hold any key down, and after a 
short delay the character repeats about eight times per second- QEDIT 
lets you edit any one-line BASIC statement on the screen, in place and 
in full view It's much faster and easier to use than BASIC'S EDIT; plus it 
even allows you to change line numbers Included are a SYSTEM cas- 
sette for Level II, an instruction card, and special instructions for dumping 
the program to a DOS command file $15. 

The new SK version of AUTOK /QEDIT does all the above; plus it 
gives you single-keystroke entry of 25 common BASIC keywords Just 
hold down the shift key, hit a letter key, and an entire word (FOR, 
NEXT, CHR$(, etc ) appears at once The result? Greatly accelerated 
program entry. Version SK includes the Level II SYSTEM cassette, 
instruction card, DOS instructions, and a special keyboard layout card 
showing the command locations $19. 



DISCOVERY 
BAY 
SOFTWARE 
CO. 

P.O. Box 464 Port Townsend, WA 98368 



WIN21 



Learn to play expert blackjack with this practice and tutorial pro- 
gram. WIN21 teaches you four effective strategies by Edward O. Thorp, 
author of Beat the Dealer. The computer is the house, and you bet, 
insure, split pairs, double down, etc. The program will coach you along 
the way, point out your mistakes, help you keep count, and keep track 
of your progress. This program is a must if you're planning a trip to Ne- 
vada or Atlantic City WIN21 includes a program cassette for 16K Level 
II, a copy of Beat the Dealer, and a comprehensive instruction book- 
let. $29. 



MORSE 



Learn Morse code with your TRS-80! Load the program MORSE, 
connect the cassette AUX plug to an audio amplifier, and choose any 
lesson from an introduction of the letters ETAINM to a 35 wpm speed 
drill This interactive program coaches you like a professional tutor, 
emphasizing those characters giving you the most trouble. The speed 
drills let you enter copy during or after transmission and score you on 
your accuracy MORSE on cassette for 16K, Level II and instructions- 



$15. 



GOMOKU 



With GOMOKU you play the computer in the ancient Japanese 
board game of five-in-a-row Played on a 9x9 grid using full TRS-80 
graphics, this game will provide countless hours of challenging excite- 
ment Cassette for 16K Level II and instruction card: $15. 



INDEX OF ADVERTISERS 



Address 



Zip 



Please send: 

copies AUTOK/QEDIT @ $ 1 5 ea $ . 

— copies AUTOK/QEDIT (SK) @ $19 ea 

copies MORSE @ $15 ea 

— copies WIN21 @ $29 ea 

copies GOMOKU @ $15 ea 

Subtotal $_ 
Wash residents add 5 1% sales tax: 

TOTAL $_ 



□ Check/Money Order Enclosed 
D Charge VISA Card No 

D Charge Mastercharge " Exp. Date . 

"4 Digits Above Name . 



Signature 



80-Software Critique 

80 US Software 

Acorn Software 

AP Systems 

Aries Computer Products 

Audio Video Systems 

ACS 

Automated Simulations 

Basics & Beyond 

Carta Associates 

Computer/and of Jacoma 

Computrex 

Corvus Systems 

CPU Shop 

Cybermate 

Cybemautics 

Digital Timing Devices 

Disco Tech 

Discovery Bay Software 

EDU Ware 

Electronic Specialists 

FMGCorp 

International Electronics Corp 

Level IV Products 

LOBO Drives 

Marcrtronics 

Matchless Systems 

Micro Computer Devices 

Micro Learningware 

Micro Management Systems 

Micro made Systems 

Micromation 

Miller Microcomputer Services 

PERCOM 

Peripheral People 

Practical Applications 

Program Store 

Sawyer Software 

Scott Adams 

Software Association 

Tar an to & Associates 



Three great new products for . . 

TRS-80* Owners 



MS-80 MINI DISK SYSTEM 




Each add-on drive includes one minifloppy disk drive, case, 
power supply and regulator board. 

• More Storage Capacity 

• Fastest Access 

• Does Not Void TRS-80 Warranty 

• Shipped To You Ready To Run 



INTRODUCTORY PRICE: $395 PER DRIVE 
SUGGESTED RETAIL PRICE $445 



MATCHLESS FEATURED PRINTERS 



Features: 

• Documentation Included 

• 80 Columns, 63 Lines Per Minute, Bi-Directional, Nominal 
Thruput 

• High Reliability — Heavy Duty Cycle, 100 Million Characters 
Print Head Life 

• Sprocket Feed 

• 5 x 7 Dot Matrix Character Font 




INTRODUCTORY PRICE: $895 
SUGGESTED RETAIL PRICE $995 



APPARAT NEW DOS+ $99 



Features: 



Modified Editor Assembler with Disk I/O and new cross reference feature. User Information is obtained 

from Radio Shack's Editor Assembler documentation. 

Super-fast machine language Disassembler program, with cross reference feature. 

Apparat's own Superzap, a Hex dump utility to examine or modify disk or memory locations. 

Transfer machine language tapes directly to disk. 

Enhancements including built-in key-debounce (eliminating double entry); option under DOS or BASIC 

to print the screen to your MATCHLESS featured line printer; execution of a BASIC program. 



M 



ATCHLESS 



YSTEMS 



NOBODY CAN BEAT OUR MS-80 WARRANTY: 90 days on labor, 
One Year on parts. 

Dealer Inquiries Welcome 
*TRS-80 is a Radio Shack product. 
Prices subject to change without notice. 



18444 South Broadway, Gardena, CA 90248 • (213) 327-1010 
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RANDOM ACCESS has a new name! 
Seems another computer mag has 
been using that title for a much longer 
time than we. This, after being 
brought to our attention, conjured up 
thoughts of "Uncouth borrowing" and 
other assorted things. So it is now 
called "Items at Random", which it is. 



We heard from Rod Hallen the other 
day, said he was pleased with his 
articles in the Sep-Oct 79 issue. 
However, he did point out a couple of 
errors in his drawing boar^ article in 
that issue. In paragraphs 2, 3, and 4 on 
page 22 the % sign should have been 
an @ sign, and in the second 
paragraph on page 23 the reference to 
lines 840 and 910 should be to lines 
860 and 930. This can happen when 
you write an article and then 
renumber the program. Rod says he is 
going to West Africa for the State 
Department for a couple of years and 
doesn't expect to be turning out much 
material for the mags. Good luck, and 
we await your return and more articles 
like Drawing Board! While we are on 
the subject of Drawing Board, a bug in 
the program was pointed out by Jim 
Crocker of Tacoma, WA, who took it 
apart and discovered that the "greater 
than" in line 1030 should be a "less 
than". You would probably not notice 
this until you try to back across the 
screen while printing characters. 



In the Sep-Oct 79 issue, we reviewed 
the TRS-80 Assembly Language 
Programing Book sold by Radio Shack 
(written by William Barden, Jr.). We 



have since heard from Paul Scott in 
Viginia, who says the examples in this 
book will not work with all Level I 
machines. According to Paul, there 
are 4 different Level I ROM's and the 
examples in the book work on all up to 
and including the D Revision board, 
i.e., they work on the B, C, and D 
Revisions but no later. 



I WE MOVED!! 
NEW ADDRESS 
AND PHONE: 

80-U.S. JOURNAL 

3838 South Warner Street 
Tacoma, Washington 

98409 

(206) 475-2219 



No, we haven't built an edifice. 
Actually, we are now located in about 
4000 square feet of what was once a 
construction office and shop - across 
the street no less, from the US Post 
Office Bulk Mail facility. Kindly use the 
new address and phone, the old ones 
will still get here for the time being, 
but we would like to discontinue the 
PO Box and old phone number as soon 
as possible. The old phone number 
will get you call forwarding to our new 
number until about 15 Nov 79. 



So you finally got Microchess 1 .5 on 
disk, and now you want to run it with 
NEWDOS It now flies right through 
the instructions and the screen acts 
like it has been bitten by a bug. The 
answer is to hold down the SHIFT and 
UP ARROW keys while you boot up 
NEWDOS. This disables the key 
de-bounce routine in NEWDOS which 
just happens to be in the way of 
Microchess 1 .5 



A. Dickey of Ft Worth, TX called to 
say that they have a FORUM 80 TRS- 
80 Bulletin Board System going. The 
number to call is (817) 923-00 09 

Want a quick way to print the arrow 
keys on the screen? Try holding down 
the Y and I keys together, then hit K, L, 
M, or N, and you will get the letter you 
pushed plus the arrow. Then simply 
edit out the letter. This was published 
somewhere earlier this year, but we 
couldn't find the reference to it 
anywhere - possibly OCTUG, 
CHICATRUG, or INSIDERS. At any 
rate, its worth repeating. 



VTOS 3.0 is out, and T. Pepin tells us 
that his SPOOLER for the TRS-80 
(Sep-Oct 79 page 16) will not work 
with it unless you make a couple of 
modifications to the basic program 
listed on page 17. In line 80 change 
the &H4510 and &H451 1 to &H4610 
and&H4611. Do the same in line 270. 
Seems VTOS moved the interrupt 
table up an even thousand! (What else 
did they do?) 



10 
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Bob Hurwitz at 1250 E Hallandale 
Blvd Hallandale, FL 33009, would like 
to start a user group in his area He can 
be contacted at (305) 454-7331 days 
and (305) 893-2274 in the evening 

■i i i mi m i ni m i i mmamimmmi^amaammmmmm mi i miM i mmi' mm ■■—»■"» — it 

David L Mays ot St Marys, WV 
recently sent us a HEATH-GRAM from 
the HeathKit people Attached to it 
was an application note for using the 
Heath H- 1 4 Line Printer with the TRS- 
80 It gives all the "skinny" on using 
the Heath H-14 with the TRS-80 and 
even includes a basic program driver 
If you are in desperate need of this 
information, call Bill Zurney at the 
Heath Co (616) 982-3309, If that 
doesn't work, call us. 

TCS PO Box 10281 Norfolk, VA 
23513 is a lively newsletter which, 
according to their Jun-Jul issue, is 
published on rainy weekends. That 
issue had only four pages, but was 
crammed with good information 
Membership is free, but you get the 
newsletter if you pay the mailing cost 
It contains a free bulletin board. 



BARDEN THROWN OUT? Bill Barden 
has stepped out of the Editor position 
of the Orange Co TRS-80 users Group 
No, he wasn't thrown out - it was other 
committments which got him. The 
new Editor of OCTUG is Ed Faulk 2531 
E Commonwealth, Fullerton, CA 
92631. 



The Microcomputer Investors 
Association has just published 
another of its journals In this journal's 
200 pages are 20 articles which deal 
with utilizing microcomputers to make 
and manage investments Practical 
computer programs accompany half 
the articles. The Microcomputers 
Investors Association is a nonprofit, 
profession association which was 
formed three years ago to enable 
m embers to share data and 
information For an information 
packet send $1.00 to Jack Williams, 
MCIA 902 Anderson Drive, 
Fredericksburg, VA 22401. 



Now that we have moved to 
somewhat adequate quarters, 80-US 
Software is expanding the line Note 
our ad this issue Our aim, as it has 
been since the start, is to carry items 
not available everywhere else We 
want to keep our software unique (Leo 
gave us a good start at it!), and are 
quite careful about what we will offer 
We have added some very interesting 
games written by RichardTaylor, Scott 
Carpenter and others Most of them 
employ the use of sound. We have yet 
to beat (without cheating) the one by 
James Talley. For those of you who 
don't want to type in all the listings we 
publish, some of them will also be 
available on cassette. Those on which 
we have only first publication rights 
we can't resell of course Leo is 



working on yet another, which should 
be ready about January. Unfortun- 
ately, some of Leo's earlier games will 
not function properly when using DOS 
2 2, they used the NAME command, 
remember? Trying to make that 
correction to already released 
programs is impossible. The new ones 
will work with all DOS as well as 1 6K 
Level II ---AND in the OUR FACE IS 
RED department, we received 500 
each BEEWARY and 500 ANDROID 
NIM from Microsette with the reverse 
side blank! We like the added 
insurance of having both sides 
recorded, but again its too late to 
correct that mistake So if you get one 
which doesn't play, we will be more 
than happy to replace it free, which is 
somethi ng we did all along anywa y. 

From Miller Microcomputer Services 
comes this. "IMPORTANT!! CTR-80 
tape recorders made before Feb. 1 979 
can ruin tapes! If yours does not have 
a 10-Microfarad capacitor across the 
erase-head leads, use the recorder in 
manual mode until corrected; i.e., 
remove the front (motor control) plug 
at all times! The date code may be read 
on the inspection label in the battery 
compartment - 2A9 means February 
1 979 If your CT-80 is earlier, ask your 
Radio Shack dealer for the free 
check upgrade for this problem!" 

Make a nice day, and tell them you 
saw it in the JOURNAL. 



HI 




FOR THE 
LITTLE NYBBLERS 



LITTLE JACK HORNER 
Little Jack Horner sat in a corner 
Eating a 20 pound pie 
He Stuck in his thumb. 
And pulled out a plum 
and said, "This is 15 % of the pastry!" 
So, show you're not dumb. 
What's the weight of that plum 
That little Jack found so tastry? 

L B Chnstopherson 



lllllllllllllllllllllllllllllllllllillllllllllllllllllllH^ 
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New/ PRODUCTS 



• ••••••••• 




FORTH-MMSFORTH 



Is a structured language somewhat 
similar to PASCAL except that in 
FORTH, the programmer defines 
additional commands as they are 
needed. The commands can be 
immediately compiled into the 
language and subsequently deleted. 
Assembler code can be inserted 
directly in the FORTH program using a 
function of the language itself. 
MMSFORTH (Miller Microcomputer 
Services 61 Lake Shore Road, Natick, 
MA 01760 (617) 653-6136) has a 
significant advantage over any FORTH 
currently available for the TRS-80, 
and many features not available on 
other versions. In spite of this it retains 
high compatability with international 
FORTH standards. Persons 
accustomed to BASIC interpreters will 
gasp at the execution speed of FORTH 
programs. The MMSFORTH System 
Diskette costs $64.95 plus $1.00 
shipping. 



DUAL SERIAL INTERFACE 



DUAL SERIAL INTERFACE 

POLYTRONICS CORP Methodist Hill 
Lebanon, NH 03766 (603) 488-1710 
announced the availability of the DSI- 
80, a dual serial interface for use with 
the TRS-80. The unit, complete with 
manual cassette tape and six month 
warranty is available for a limitedtime 
only at the introductory price of 
$199.95. The DSI-80 provides two 
serial output ports with both current 
loop and RS 232 interfaces. Baud 
rates are selectable with jumpers 
requiring no tools or soldering. 

DATA ENHANCER (MODEL 80) 

MICROSETTE CO 777 Palomar Ave, 
Sunnyvale, CA 94086 has announced 
their DATA ENHANCER (Model 80), an 
attachment between the TRS-80 and 
its cassette player to enable reading 
marginally recorded data over wide 
ranges of volume settings on the 
recorder. Works for Level I or II tapes. 
Price is $45.00 which includes power 
supply and a 90 day warranty and an 
unconditional guarantee of 
satisfaction. 




DATA ENHANCER (Model 80) 



12 



80-US JOURNAL Nov-Dec 1979 



MICROSKETCH 



ZCHESS WITH BLITZ MODE 



Microsketch II is written in TRS-80 
Basic (1 6K Level II or 32K Disk). When 
loaded under Disk Basic, it takes full 
advantage of Random Access files for 
rapid screen or command string 
storage and retrieval. In additiontothe 
Main System, Microsketch contains 
five subsystems: Auto Pattern 
Designer, Typewriter, Big Print, 
Graphic String Creation & Command 
String creation. Microsketch II 
includes 10 pages of documentation 
and it, together with the screen save 
utilities are available from*" 
International Data Services, PO Box 
4908, Philadelphia, PA 1 91 1 9, price is 
$3.95 



HACKERS DELIGHT 

ELECTROLABS, PO Box 6721 
Stanford, CA 94305 provides Instant 
Electronics by Mail. Their catalog lists 
everything from cables, capacitors 
and CPU's to Wire Wrap, Video 
Monitors and Z80 systems. Truly a 
homebrewers delight, write for this 
catalog. 



/ 



SUPER ISOLATOR 



ELECTRONIC SPECIALISTS 
announced the expansion of its 
ISOLATOR line. Model ISO-3 
comprises individual SUPER FILTER- 
ING for each of three 3 prong sockets. 
Heavy duty spike and surge 
suppression is also included. Intended 
for Microprocessor installations in 
industrial or severe interference 
prone environments, the SUPER 
ISOLATOR also provides protection 
against damage from lightning and 
electrical machinery spikes and 
surges. It can isolate and protect an 
1 875 watt total load, with each socket 
capable of isolating a 1000 watt load. 
Cost is $72.95, from Electronic 
Specialists, Inc 171 South Main St. 
Natick, Ma 01 760 (61 7) 655-1 532 



The Software Association PO Box 
58365 Houston, TX 77058 (713)482- 
0883 has announced Z Chess, one of 
the "Classic Games Series" of mach- 
ine language programs for the 1 6K 
level II TRS 80. Z Chess is one of the 
fastest most versatile chess 
opponents available for the TRS-80. It 
has a BLITZ mode, in which a full 3 ply 
search takes only 10 seconds. It will 
solve "mate in two" problems fast. 
Priced at $17.95, specify Dept 80 
when ordering. 



GAMMON CHALLENGER 

A backgammon playing computer 
program called "Gammon Challenger 
1.0" is available from Computer 
CableVision Inc 2617 42nd St NW 
Washington, DC 20007 (202)337- 
4691. Written by Ray Daly and Tom 
Throop, the initial version was created 
for the TRS-80. It has three levels of 
play and a variety of special features. 
Provisions are made for saving the 
board for later recall, changing sides 
with the program, changing level of 
play or setting up any position. 
"Gammon Challenger" sells for 
$14.95 and is immediately available. 



NOW 

the 



OCIATES, 



creators of computer management systems for business and industry, 




R\7 
T of 

For Use With the 
TRS-80* Level II 16K 



Make learning easy, at home or in the classroom, with educational software 
from the Carta Lesson Library. Carta Lesson Library cassettes turn a 
TRS-80 Level II 16K computer into a simple, effective learning aid that 
puts new worlds of knowledge at your fingertips. 

• The Master Lesson Program gives access to all Carta 
Lesson Tapes. 

• The Lesson Tapes cover subjects in Math, Social Studies, 
Language Arts and Science, for any level of ability. 

Lesson Builder lets you create your own Lesson Tapes on any subject. 
Lesson Library: 

• At Home. You or your children learn at your own pace, and get real study saturation. 

• In the Classroom. The Library drills; administers, times and scores tests; and retains scores in memory. You choose 
your own answer format (true-false, multiple choice, fill in the blanks). 




Carta Lesson Library tapes are available at your computer dealer. Stop by and 
ask for our brochure and latest list of Lesson Tapes, or write for our free brochure 
today. 

"TRS-80 is a registered trademark of Tandy Corp., Ft Worth, Texas 




U CARTA ASSOCIATES INC 

640 Lancaster Avenue, Frazer, PA 19355 
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BASIC SHORTHAND 



BASIC SHORTHAND 



Remember Level I shorthand, how 
quickly and easily you could wirte 
BASIC code? Now, WEB ASSOCIATES 
announces TSHORT® a Level II BASIC 
shorthand which gives you single 
single key stroke entry for 32 difficult 
to type, long and/or repetitive 
commands. Immediately after each 
single key stroke entry, the entire 
command is spelled out in its normal 
format on the monitor and/or listing. 
TSHORT features a KUSTOM® key, 
changeable anytime, for user defined 
functions up to 64 characters of 
instruction, as well as a self-ex- 
ecuting "GOTO 10" function (line 10 
may contain "RUN". TSHORT retails 
for $9.95 and may be purchased 
through WEB ASSOCIATES, PO Box 
60-C, Monrovia, CA 91016. Check, 
MO or VISA/MC phone (714) 559- 
6249 CA residents add 6% tax. 



TELEPHONE DIALER 

Software Exchange, 2681 Peterboro, 
W Bloomfield, Ml 48033 announces a 
telephone dialer program for the TRS- 
80 Level II computer. It allows the 
TRS-80 to dial the phone and is called 
the Z80 Telephone dialer program. For 
example, typing "P" may get you the 
Police, or "F" the Fire Dept. No 
internal connections are made to the 
computer. Up to 20 different numbers 
may be dialed using the letters A thru 
T. Both dial and pushbutton phones 
may be used. The Dialer program is 
available for $7.95, including a 
cassette tape with the program and 
complete instruction, with interface 
circuit diagram and a parts list. 



HEATHKIT PRINTER INTERFACE 

Cost Effective Computer Services, 
728 S 10th St. Suite 2, Grand 
Junction, CO 81501 has introduced 
the CH14 interface. It is designed to 
interface the HeathKit H14 printer to 
the Centronics parallel port on the 
TRS-80 expansion interface. The unit 
eliminates the need for an RS 232 and 
requires no software to use. 
Installation takes 5 minutes and 
allows use of Level II commands, 
LPRINT and LLIST. CH14 is available 
for $99.95 

US ECONOMY SIMULATION 

Applied Economic Analysis has just 
released a Quarterly Macro-economic 
Simulation Model of the US Economy 
for the TRS-80. This is a professional 
simulation model constructed using 
Two Stage Least Squares and utilizing 
Simultaneous Equations. The model 
has been developed for use by those 
whose business operations are 
affected by government policy actions. 
With this model, you can check the 
government's projections on inflation, 
interest rates and over eight other 
important economic variables. The 
package includes two disks, user 
manual and documentation on a 
complete simulation run of the US 
economy for the next six quarters. It 
costs $179.00 from APPLIED 
ECONOMIC ANALYSIS, 4005 Locust 
Ave, Long Beach, CA 90807 (213) 
424-3652 

COMPUTER SUPPLIES 

Alpha Supply Co 9625 Mason Ave, 
Chatsworth, CA 91311 (213) 882- 
981 8 has a catalog featuring all forms 



of magnetic media, continuous forms, 
printer & terminal ribbons, Perforator 
Tape & Accessories, Data Storage 
devices and Programmer/Engineer 
Aids and more. Write or call for their 
catalog. (They also carry Selectric 
Print Elements and Diablo Print 
Wheels). 



DUST COVERS 

Know what dust does to your system? 
Imagine dust on the read head of your 
^cassette or disk drive! CompuCover, 
PO Box 324, Mary Esther, FL 32569 
has an attractive computer dust cover, 
made from liquid and dust repellant 
vinyl. They are custom fitted for each 
piece of your TRS-80, and may be 
wiped with a damp cloth. Cover for 
keyboard, cassette & video is $19.95. 
Disk is $3.95, double disk $6.95 

~ — ~~~ MAILING LIST 

Is a General Purpose mailing label 
program for the TRS-80 which 
enables the user to start and maintain 
a mail list or similar data base. 
Operations include Add, Delete, 
Search, Sort, Modify and Printout. The 
user can control exact placement of up 
to five labels across the page as well 
as the placement of the Zip code on 
each label. Over 500 names can be 
stored using one disk drive; over 1 500 
with two. The program is designed to 
be easily used without prior 
knowledge of computers. Written in 
Disk BASIC for one or two drives, the 
complete program comes on a diskette 
and includes instruction manual and 
hard copy listing for $39.95. Available 
for immediate first-class delivery from 
Software Industries, 902 Pinecrest, 
Richardson, TX 75080 (214) 235- 
0915 

IBM MODEL 50 INTERFACE 

MEDIAMIX introduces a line of 
products related to interfacing the 
TRS-80 to the new IBM Model 50 
Electronic Typewriter. These products 
include a hardware interface for 
connecting the Model 50 to the CPU or 
expansion interface. Software 
includes a printer driver program, 
patches for the Electric Pencil, as well 
as other special application programs 
(including a program for typing 
TV/Movie scripts). The IBM Model 50 
when combined with the MEDIAMIX 
products can type in 10 or 12 pitch 
regular type, or proportionally spaced 
type... all with right justification 
capability. Sentence and word 
underlining, title centering, indented 
paragraphs and an array of special 
codes are available that allowthe user 
to fully utilize the many features of this 
marvelous typewriter. MEDIAMIX Box 
8775, Universal City, CA 91608 
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ALL with SOUND— 



Sound effects and music are new for the 
TRS-80. You will find below programs with 
sound which will entertain both you and 
your friends. All require Level II and 
16k, except star warp which only needs 4k. 



bee wary 

by Leo Christopherson from 80-U.S. 
Said the spider to the bee . . . Try to 
survive as the bee against the spider. By 
author of Android Nim. $14.95 

music 

by Tom Stibolt from Acorn 
Enter scores to have your TRS-80 play 
music. Works with both disk and tape. The 
"Sting" theme provided on the tape. $9.95 

morse 

by Phil Pilgrim from Discovery Bay 
Ever want to learn Morse code? Here's 
your chance. Interactive program provides 
more rapid mastering of material. $14.95 

yatch race 

by John Greenwood from Mad Hatter 
Turn-of-the-century board game of skill 
and strategy. Sail around three buoys 
avoiding islands and peninsulas. $7.95 

life two 

by Leo Christopherson from 80-U.S. 
Two programs. Battle of Life allows 
several players and has noisy creatures. 
Other version is Conway's Life at 100 
generations per minute. $14.95 

star warp+ 

by Mike Partain and Ray Daly from Acorn 
Star Warp requires real-time positioning 
of cross-hairs and includes a timer and 
scoring. Tape includes Graphic Lunar 
Lander program. Both have sound. $9.95 

mind boggle 

by John Greenwood from Mad Hatter 

New, real-time word game for all ages. 

Guess hidden word based on "cows" and 

"bulls" (clues) and sound. $7.95 

star trek 

"by John Christman from Acorn 
Non-scrolling display and sound make this 
version interesting for any Captain. Real 
time and moving Klingons. $9.95 

snake eggs 

by Leo Christopherson from 80-U.S. 
Talking snakes and you play a version of 
'21'. Animated, songs . . . almost a 
cartoon. $14.95 



bandito 



by Doug Prousser from Acorn 
Take a gamble. Pull the arm 
graphic slot machine with sound. 



on this 
$9.95 



android nim 

by Leo Christopherson from 80-U.S. 
Animated, squeaking androids play well 
known game of Nim against you. "It is a 
classic." "The best demo tape for Level II 
..." - Purser. $14.95 



$ flow*®* 
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gammon challenger ,m 

by Ray Daly and Tom Throop 

This backagammon playing program 
has three levels of play and a 
variety of special features. They 
include saving and recalling board 
positions, setting up a particular 
board position, switching sides 
with the program, letting the 
program play again, and changing 
the level of play. 

Challenger has played quite well 
against other programs and 
dedicated games. In fact, it was 
a recent story in 
Enjoy playing 
16k Level II ?14.95 



If your computer likes programs, you will 
like us, we carry more programs for the 
Radio Shack TRS-80 computer than anyone, 

We ARE DEALERS FOR OVER THIRTY DIFFERENT 

companies and we continuously search for 
exciting, new programs, 

you may have noticed our change of name. 
Formerly Computer Cablevision, we have 



just moved into 
Washington, D.C. 
software, but a 
Please visit, 



our new store in 
We have not only TRS-80 
variety of equipment. 




TRS-80 

trademark of Tandy Corporate 



electric pencil 

from Michael Shrayer 

Considered the best word processing 
program available for TRS-80. Extremely 
easy to use, Pencil lets you produce 
mailing lists, forms, large numbers of 
original correspondence, and camera ready 
copy for printing. 

The editor Of Creative Computing said 
that it "will open a whole new dimension 
for any writer." 16k Level I or II $99. 
Disk version $150. 



editor 



the 



subject of 
Personal Computi 
backgammon today 



by Dick Bowles from Software Associates 
Word processing with upper and lower case 
without any hardware modifications to the 
TRS-80. Insert or change lines, search 
for words or phrases, print whole or 
partial text, save and retrieve on disk, 
center lines, right justification. 
Requires 32k and disk. $39.95 



SIMU1ATIQNS 
santa para via 

by Rev. George Blank from Instant 

As ruler you struggle to create a kingdom 

based on how well you manage your medieval 

city-state. Up to six players compete to 

become King or Queen. 16k Level I or II 

$7.95 

oil tycoon 

by Dwiyht Meyer from Instant 
Two player compete in the search for the 
"black gold." Invest in research and take 
your chances on geologists' reports. Once 
you strike oil, you try to control the 
market. 4k Level I or 16k Level II $7.95 

population 

from Instant Software 

Two players either cooperate or compete in 
trying to make a better world on Techno 
and Primo. Also includes Stellar Wars 
game. 16k Level II $7.95 

pork barrel 

by Rev. George Blank from Mad Hatter 
Play a Congressman deciding how to vote on 
sensitive issues without losing your 
constituency. 16k Level II $7.95 

stock market 

by Andrew Bartorillo from Acorn 
Upto four players invest in stocks with 
buying on margin allowed under current SEC 
regulations. Random volatility, news 
flashes, stock splits, and [bull and bear 
markets. 16k Level II $9.95 



SYSTEM SAVERS 

by Tom Stibolt from Acorn 

If you ever use the SYSTEM command, you 
should buy this two program package. 
These programs allow you to save any 
system tape on tape or disk, plus offer 
several features for machine language 
programmers. 

In Computer Cassettes Magazine, Robert 
Purser said that a tape duplication 
program "should be in everyone's library." 
We agree and beleive that System Savers is 
the perfect answer. 

With FLEXL, which is one of the two 
programs, you can make back-up copies of 
any system format tape. Most often a 
cassette that you make will load easier 
than an orginal. This also protects the 
valuable copies of your system programs. 

Plus you can find the filename on any 
system tape because it is displayed on the 
screen. If you ever forget to save a 
program filename, just use FLEXL to 
recover it. And at anytime you can stop 
the reading of the tape by simply pressing 
BREAK. 

For any machine language programmer, 
FLEXL offers the advantage of producing 
more efficient tapes than the object files 
from the assembler. It is also written to 
interface directly with the Small Systems 
rsm-1 and other monitor programs. And 
machine language tapes can be merged 
following the prompting of the program. 

Disk drive owners can use TDISK to save 
any system format tape onto disk, sargon, 
Adventure, Airaid, Editor/Assembler and 

other programs cannot normally be loaded 
to disk. Now, TDISK allows you to save 
these programs onto disk. After DOS READY 
you will be able to simply type the 
filename and be up and running. It even 
loads non-contiguous tapes. TDISK will 
greatly increase the benefit of owning a 
disk drive. 

And as a FREE BONUS, Acorn Software 
Products, Inc. also provides complete 
instructions on how to load MicroChess 1.5 
onto disk. A short BASIC program will let 
you play chess directly from disk. 

Complete your system with the routines 
not found in either Level II or DOS for 
only $14.95. Order your System Savers , 
today ! 

DISASSEMBLER 

by Roy Soltoff from Misosys & Acorn 
This two pass Z-80 disassembler produces 
symbolic Tables with output to either the 
video monitor, printer or tape. Radio 
Shack's Editor/Assembler can load the 
tapes. If you own the Editor/Assembler, 
complete the package with this program. 
Program on tape for two different memory 
locations. TRS Level II $19.95 

QEDIT/AUTOK 

by Phil Pilgrim from Discovery Bay 
AUTOK adds auto-repeat to any key on your 
TRS-80. QEDIT is a quick, two-dimensional 
editor which complements the EDIT 
function. Both machine language modules 
include a built-in relocation routine to 
optimize memory. TRS Level II $14.95 
$19.95 version includes single-stoke 
commands. For example, press SHIFT 'Q' to 
run a BASIC program. 



1 



Credit card callers may call our 
number listed above. Or clip the 
coupon and mail your order today. 

OoooaaanaannnnnooooaonDPODODDODD 

a 

O The Program Store, Dept C 

D 4200 Wisconsin Ave HW 

j=j Washington DC 20007 

o 

oYES, please send these TRS-80 programs 



title 


price 








name: 


postaqe: $ 1.00 
total : 


address: 


city, state 
& code 



□ check to the Program Store 
□ MASTERCHARGE mc bank code: 
PVISA exp date: 
card number: 

signature: 




IF YOU OWN A TRS 80? 

^00 - "gyj"*-Wm l>i TRS-80 is a product of Radio Shack. A Tandy Corporation 

sSgTMBffifti PUTS YOU JUST A 
CABLE LENGTH AWAY FROM A 

f# U A D him f* fl DV f f / Typewriter Quality: I 
llnnU bUl I i clean, clear, high-fidelity / 

Word Processing System! 



. . .just a simple hook-up with the supplied cables 
and your SELECTRA-PRINT is ready to run. 

For Word Processing on a TRS-80, for example, 
just command "LPRINT" and SELECTRA-PRINT 
automatically outputs clear, clean, high-fidelity, 
hard copy. . . . and of course you can use it to 
print-out any other information you might need. 

SPECIAL NOTE: 
SELECTRA-PRINT is a Selectric II typewriter and 
although it has been modified for computer 
print-out, it may still be used as a standard 
office typewriter. 

PRICE: $1,850.00* *TRS-80 Version $2025.00 
OPTIONS: 

Dual Pitch $195.00 

Correction Feature $195.00 

Noise Reduction Feature $65.00 

RS-232 Interface $195.00 



* 



%0M I 



Discounts Available io 
€OUCATJONAl ACCOUNTS 
G(fftU Dttiores Sun P*Q. Sox S304 
Of****** HUH, CA 31344 USA Ann Arbor. W 4*10$ 0% 3) «$5 S514 



SELECTRA-PRINT is VERSA TILE.' 
SELECTRA-PRINT is compatible with most micro- 
and mini-computers including PET • Apple • 
Heath H8 9 IMSAI 6 Cromemco • Alpha Micro- 
systems • Space Byte • North Star Horizon ® 
SWTP • Vector Graphic • Sol • Polymorphic • 
Digital Group 9 Ohio Scientific ® yQ/fa/r • Sorcerer 
Xitan • /?ex ® /T//W • EXORcisor .... 

"From now on, PRINT-OUT 
takes on a new meaning" 

M30 



micro 

computer 

devices 

inc. 

960 E. Orangethorpe, Bldg. F 

Anaheim, California 92801 

Telephone (714) 992-2270 

"Innovators to the Microcomputer Industry" 




^****************************************************¥ 



I TRS-80 USERS TREAT YOUR COMPUTER TO THESE EXCITING PROGRAMS! * 

ENHANCED GRAPHICS and MORE OPTIONS IN OUR CURRENT VERSIONS * 

PRICED AS LOW AS 49C PER PROGRAM! * 



AIOS/1- This program combines Natural Language with action verb programming. 4K & up. ^ 

NLOS/ 1 - Give your TRS-80 the power to read and understand English! Build conversational data bases, * 

* solve problems and answer questions relating to information learned. 16K * 

* MAZE/ 1- Randomly generate and solve Mazes of selected complexity. 4K * 

* CONSTELLATION/ 1 - Unique graphics display the night sky, then travel to any star and view the night * 

* sky of that Alien planet. 16K * 

* YG/1- Players may challenge the TRS-80 to a game of Yahtzee. 16K * 

* CARTOON- Create and run animated pictures on your screen. 4K * 

* CP/1- Randomly generate and solve Crossword Puzzles. Graphics. 16K * 

* BGSG/1- Command Colonial or Cylon fleets in Battlestar Galactica. 16K * 

* CHECKERS- Challenge your TRS-80 to a game of Checkers. Graphics. 16K + 

* LND/1- Buyand manage properties as you build your Real Estate empire. Beware, your tenants may give * 

* you trouble! 4K * 

* MNP/1- Challenge your TRS-80 to a game of Monopoly. 16K * 

* SWG/ 1 - Challenge your TRS-80 to a game of Scrabble. 4K * 
TTT/1- Challenge your TRS-80 to a game of Tic-Tac-Toe. 4K ^ 
POKER- Challenge your TRS-80 to a game of Poker. 4K » 
BWL/1- Challenge your TRS-80 to a Bowling match. 4K * 
CAL/1- Turn your TRS-80 into a powerful Calculator. 4K * 

* TMT/1- Chase a madman forward and backward in Time. 4K * 

* CLUE- Become a master Detective and solve murder mysteries. 4K ^ 

* NB/1- Hunt down the enemy's fleet with this exciting Naval Battle. 4K * 

* AR/1- Test your skill in a wrecked car in Demolition Derby. 4K * 

* BB/1- Challenge your TRS-80 to a Baseball game. 4K * 

* CS/1- Manage a nuclear power plant in China Syndrome. 4K * 

* LL/1- Attempt to land an extraterrestrial Space Craft. 4K ^ 

* ENV/1- Test your knowledge of Ecology. 4K * 

* RBT/1- Guide a series of bombs in an attempt to blow up a group of invading Androids. 4K * 

* WT/1- Lead a Wagon Train safely across the prarie. 4K * 

* WAR/ 1 - Command Airplanes, Tanks, and Armies in a war. 4K * 

* MS/ 1 - Test your Math Skills at various levels of complexity. 4K 



* 



SHT/ 1 - Turn your TRS-80 into a Shooting Gallery. 4K * 

PB/1- Turn your TRS-80 into a Pinball Machine. 4K * 

SW/1- Engage in Interstellar conflicts against the Zetars. 16K * 



* 



* BNG/1- Play an exciting game of Bingo with your TRS-80. 4K 

* GR/1- Challenge your TRS-80 to a game of Gin Rummy. 4K * 

* BJ/ 1 - Challenge your TRS-80 to a game of Black Jack. 4K * 

* PP/1- Challenge your TRS-80 to a game of Ping-Pong. 4K * 

* PLOT/1- Turn your TRS-80 into a Geometric Plotter. 4K * 

* TWP/1- Turn your TRS-80 into a powerful Word Processor. 16K * 

* TRG/ 1 - Generate reports from tape data files with headings, control breaks, record selection and totals. * 
* 
* 



* 
TRS/1- Multi-key field Sort Utility for tape data files. 16K * 

* TDB/1- Create, maintain and inquiry to Tape Data Base files. 16K * 

* INVASION- Prevent an Alien from destroying the earth. 16K * 



* Level II Basic Complete Instructions, CLOAD Tested Cassettes: $4.95 * 

* Source Listings: $1.95! Order 2 or more programs get 10% off. * 

* All 41 source programs for $19.95! Coming Soon: Diskettes $6.95 * 

* Source listings easily adaptable to Pet, Apple, and other Basic Computers! ^ 

* CYBERMATE * 

* Order Today! R.D. 3 Box 192 A Order Today! * 

* Nazareth, Pa. 18064 * 

* * 

********** *********************************¥***¥***** v 
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This program can graph any function 
expressible by a BASIC subroutine. It 
can also find the root of a function by any 
one of six different methods. The 
program requires 16K. 

To graph a function, you must first 
insert the function in line 90. This is a two 
line subroutine with the RETURN 
statement already placed at line 100. The 
function may be complex, and up to 255 
characters long. The function already 
placed there in the listing: 
(FU=SIN(X)+2*COS(2*X), may be 
changed. Try FU=TAN(X) for example). 

The subroutine must return a value FU 
when given a value X. There is no need to 
worry about division by zero 
discontinuities, as these errors are 
trapped. However, function call errors 
will crash the program. If this happens, it 
is no disaster. Just run the program 
again, and watch the endpoints more 
carefully. No data is lost by an error. 

Variables which must not be modified 
by the subroutine are FC,FL,FM,FX,X, 
GL,GM,GR,GX,GN,GS,ES,EL,EM,ER. 

Once the subroutine (line 90) has been 
entered, the program is ready to run. 
First, you are asked whether you wish 
graphic or numeric output. Answer G or 
N (and don't hit enter!). Next, you will be 
asked for two endpoints. These are the 
values between which the function will 
first be displayed (example entry: -10,10). 

Numeric output displays a table of 
values between the endpoints. The 
endpoints are shown as right arrows, and 
may be manipulated for various views of 
the function. 

Graphic output graphs the function 
between the endpoints. Maximum and 
minimum values are labeled with their 
function values. Note that these are not 
actual maximums and minimums, but 
rather the largest and smallest values 
graphed. Note that while the computer is 
preparing the graph, it will count from 
to 127 to give you something to watch 
while you wait. 

In the lower right corner, the X values 
corresponding to the left and right s ; Jes 
of the screen are displayed. The 
endpoints are two graphics segments at 
the bottom of the graph. 

The endpoints are moveable. By 



moving them, you- can display various 
segments of the function. 
When an asterisk appears in the lower 
left corner, you may enter one of the 
following commands: 



G - display function graphically 
between current endpoints. 

N - display function numerically 
between current endpoints. 

- display function in current mode 
between current endpoints. 

1 - input, numerically, new end- 
points, then display function 
between those endpoints in current 
mode. 

R - move right (or lower) endpoint, 
with arrow keys. Press enter when 
finished. 

L - move left (or upper) endpoint 
with arrow keys. Press enter when 
finished. 

RIGHT ARROW - frame right. Move 
endpoints to contain same distance 
as they do currently, but with left 
endpoint positioned where right 
endpoint is now. 

LEFT ARROW - Frame left. 
Opposite of frame right. 

UP ARROW - expand display. Halve 
distance between endpoints and 
display function in current mode. 

DOWN ARROW - contract display. 
Double the distance between 
endpoints and display in current 
mode. 

Using these commands, any function 
can be analyzed. With practice, 
functions can be made to divulge their 
secrets rapidly. 

Note that while in graphic mode, an 
extreme value on the graph can make 
the rest of the function look horizontal. 
To see if it really is, move the endpoints 
to exclude the extreme value. 

Another way to check the accuracy of 
the graphic display is by switching to 
numeric. This is a handy way to see if the 
function is horizontal or not. 

FINDING THE ROOT 

The command to enter the root finding 
routine is F (find root). You are then 
given the choice of six different root 



finding methods. If you are in graphic 
mode, you will be able to see the method 
close in on the root graphically. 

If you are in numeric mode, you get a 
table of the approximations. Both views 
give insight to the actions of the root 
finding method used. 

After you have chosen your method, 
you will be asked for two tolerance 
values. The first is the interval error 
tolerance. This determines how close the 
root the program finds will be to the 
actual root. (A typical value to enter here 
is 1E9). The second value is the function 
error tolerance. This is the maximum 
value that the function will have at the 
root that is returned. (A typical value 
for single precision is 1E4, for double 
precision, 1E9). 

The reason for these two tolerance 
values is that with round-off error, the 
value returned will never be exact. By 
setting these tolerances, the program 
knows when to stop, otherwise, it would 
keep going forever. 

The program runs in double precision. 
All variables starting with X,F,M and E 
are double precision. However, for this 
accuracy to be of use, the function sub- 
routine must be double precision. If it is 
not, only the first six digits will be 
accurate. Functions which use library 
functions, or that use exponentation, will 
only be single precision. If your function 
uses constants, place a # sign after them 
to make sure that they are double 
precision. 

BISECTION METHOD 

This method requires the two 
endpoints to be positioned at points 
where the function values at the two 
points are of opposite sign. The function 
is assumed to be continuous, so there 
must be a root between these two points. 

The interval between the endpoints is 
halved, and the function evaluated at this 
midpoint. The sign of this value is then 
compared to the sign of the other two 
points, to see which side the root is on. 
The correct endpoint is then moved in, 
so that the two endpoints surround the 
root, but the distance between them has 
been halved. This process can be 
repeated indefinitly, until the endpoints 
are both as close as one wishes to the 
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root. The program only continues until 
the exit conditions set by the error tol- 
erances have been fulfilled. 

This method is very reliable, as you 
always know that the root is between the 
two endpoints. The disadvantage is that 
this method takes a long time to get close 
to the root. 

LINEAR INTERPOLATION 

This method also requires the 
endpoints to be placed around a point 
where the function changes sign. This 
method acts like the bisection method, 
except that the approximation method is 
changed. Instead of taking the new 
approximation to be halfway between 
the old ones, the line connecting the two 
points on the function corresponding to 
the endpoints is drawn. The new approx- 
imation is taken where this line crosses 
the X axis. 

With this method, the speed of 
convergence on the root is improved. 
However, in some cases, one endpoint 
stays put, while the other moves in to- 
wards the root. This stagnation of one 
endpoint can destroy almost all of the 
speed advantage of this method. 
MODIFIED LINEAR 
INTERPOLATION 

To solve the problem of the stagnant 



endpoint, we replace the value of f(x) at 
this position with f(x)/2. This results in 
getting the stagnant endpoint to move. 

Although this seems like a strange 
solution to the problem, it greatly in- 
creases the convergence rate. 
SECANT METHOD 

Another solution to the stagnant end- 
point is to take, for the next two 
endpoints, the latest approximations; 
rather than the latest ones on opposite 
sides of the root. This can result in the 
endpoints not surrounding the root, but 
if the endpoints are close enough to the 
root, this does not matter. 

This method is very fast. However, one 
has no idea of where the root is, because 
it is not surrounded by the endpoints. 
There is little assurance of accuracy. 
Also, sometimes the method will wander 
away from the root, and never find it's 
way back. When this method does work, 
it is very fast. 

NEWTON'S METHOD 

To use this method, the function f(x) 
must be inserted as a subroutine at line 
110. This subroutine must return a value 
FP when given a value X. Restricted 
variables are the same as before. 

Newton's method acts with only one 
endpoint, the right one. A tangent is 



drawn to the curve at this point, and the 
new approximation is the point where 
this tangent intersects the X axis. 

This method is often used because it 
converges rapidly. However, to use 
Newton's method, the derivative of a 
function must be known. For some 
functions the derivative is almost 
impossible to evaluate. Note that this 
method is also not as efficient as it seems, 
because it requires two function 
evaluations for each approximation. 
Also, if this method is not started close 
enough to the root, it can get lost. 
MULLER'S METHOD 

This method works with three 
endpoints. The program starts the third 
endpoint between the original two. 

This method finds the equation for the 
parabola through the three points on the 
curve, and finds the root of this parabola 
that is closest to the middle endpoint. 
The two endpoints closest to the new 
approximation, along with the new value, 
are used for the next approximation. 

This method works very well. It 
converges as fast as Newton's method, 
and is much more reliable. It also 
requires only one function evaluation for 
each approximation, which makes this 
method much more efficient. ® 
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NOTES ON BASIC 



T R Dettmann, Associate Editor 



It looks bad when programs run from one line into the 
next in the middle of a word or statement. The best way to 
correct this is NOT to add more lines, since this slows 
down the processing. But how can you get the program to 
be readable? 

The answer is to use the down arrow key when you are 
typing the program. The down arrow key will insert one 
character on the line which sends the cursor to the start of 
the next line. If we use the [down-arrow] to symbolize its 
use, then we could write a program line as follows: 

10 PRINT"USE OF DOWN-ARROW":[down-arrow] 
PRINT'THIS IS NOW THE SECOND STATEMENT" 
Don't use this in the middle of strings to be printed 
because it will cause the line shift to occur when the 
string is printed (unless you WANT it that way!). 

You can also use the right arrow (the TAB character) to 
dress up the text by shifting the text to the next TAB stop 
and still only using 1 of the 256 allowed characters on a 
line. 



An easy way to cause a line feed on your printer is to 
LPRINT CHR$(138). The printer thinks this is a control 
character when it sees it and so it line feeds and does a 
carriage return. 

Using STRING$(n,1 38) will cause the printer to line 
feed n times (i. e. , it will skip n lines). 



Have you ever wanted to dress up your output by 
putting a blank line every fifth (or tenth, or whatever)? If 
so, you might have gone through some contortions to get 
it done right, but a very simple way to do it isto include an 
IF statement, as follows: 

IF X - INT(X/5)*5 = THEN PRINT 
where X is an integer line counter(such as thecounter for 
a FOR NEXT loop). This is INTEGER arithmetic and it 
works like this: 

1. Whenever X/5 is not an integer, then the INT 
function truncates the number to the next lower number 
as in INT(7/5) = 1 

2. Multiplying this result by 5 and subtracting from the 
original number will give zero only when Xisa multiple of 
5. In this way, a blank line will be printed every fifth line. 

This function is called the "MODULUS" and can be a 
very useful way to count. (Note: If X is defined as an 
integer, then the INTfunction is strictly not necessary, but 
it is clearer in the coding if it is included). 

Disk BASIC users can code the function as: 

DEF FNMOD(X,N) = X - INT(X/N)*N 



Want to speed up your routines (such as INKEY$ 
routines to get in strings)? Then put as much as possible 
on single lines. In many cases, a whole subroutine can 
be written on a single 255 byte line. 



An old trick in BASIC is to put an input statement at 
some point where we want a pause. The standard form is: 

150 INPUT-PRESS ENTER WHEN READY TO 
CONTINUE"; 

This will display the message and then continue when 
enter is pressed. 

This is a good way to put a program pause in, but it is 
slow. A much more impressive rsponse comes from the 
following: 

150 PRINT'PRESS ANY KEY TO CONTINUE"; 

160 IF INKEY$ = "" THEN 1 60 
This will loop continuously at statement 1 60 until a key is 
pressed and then the program will continue with the next 
statement. 

To make an eye catching display, you need something 
changing. A static screen draws no interest. To make an 
eye-catching error trap, you might use the following: 

1000 CLS.PRINT CHR$(23) 

1010 FOR / = 1 TO 20:PRINT @460,""ERROR";: 
FOR J=1TO10:NEXTJ:PRINT@460," ";: 

FOR J=1TO10:NEXTJ:NEXTI 
PRINT CHR$(23) shifts the screen to double size letters 
and then statement 1010 puts the word "ERROR" in the 
center of the screen and blanks it out 20 times. This 
flashing is sure to draw attention. 



Need a BUZZER? A possible choice for a buzzer is your 
cassette relay in the expansion interface if you have one 
(but DON'T use it too often, or you will wear it out). 

To use the relay as a buzzer, alternately POKE 1 and 2 
into location 14308, this will cause it to buzz (put a small 
timing loop in betweeen changes to allow the relay to 
respond. A routine that works is: 

1000 FO/?/=1TO20:POKE14308,2:FORJ=1TO5: 
NEXTJ:POKE1 4308,1 :FORJ=1T05:NEXTJ:NEXTI 



Want to make your "yes" and "no" responses quicker 
and more impressive in your programs? Then do it with 
one letter response with the following routine as a sub- 
routine: \ 
5000 REM »****y/N INPUT***** 
5010 CH$ = INKEY$;IFC$ = ""THEN 5010 
5020 IF CH$="N" OR CH$="Y" THEN PRINT CH$: 
RETURN ELSE 5010 
This routine will return only for a Y or N response and will 
ignore all others. When it does find a Y or N, it will print the 
character and return control to the calling program. 

A call to the program could go like this: 
1 20 PRINT "DO YOU WANT TO CONTINUE (Y/N)?"; 
130GOSUB 5000 
140IFCH$="N"THEN STOP 
Try it, you will like the response you get! 
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Two weeks ago, I came home with 
my new expansion interface and disk 
drive. In no time I had them connected 
up, and they operated flawlessly. 

That night I got far enough into it to 
make a backup disk of the TRSDOS 
and Disk Basic, "just in case". Got off 
to bed around midnight - -just couldn't 
quit! 

Next morning, viewing my desk 
from a different angle, I noted an 
alarming backward tilt of the CRT- 
Expansion interface assembly. It 
would take just a little push, and no 
imagination at all, to see it all on the 
floor in pieces. And with little kids 
running around the house? There had 
to be a better way, and here is what I 
came up with: 



MATERIAL LIST 

1 Pine board 1X2X6" 

1 Plywood 1 / 4 X6X8" 

3 Bolts 10/32 X 1V 4 " 

3 Wing nuts 

6 Washers 

Epoxy Glue (5 minute) 

Black paint (small bottle model air- 
plane dope works well) 

Fine Sandpaper (#150) 

Triple outlet extension outlets 
for two prong plugs (2) 

3 outlets for three prong plugs 

1 Archer illuminated SPST push- 
button switch 

1 Extension cord, 3 wire appliance 
type 

Short lengths of #12 insulated wire 
CONSTRUCTION 
Fortunately, the rear housing of the 




CRT presents a flat surface for the 
attachment of the support. Take the 
pine 1 X 2 and file the long edge. 
Continue filing the 1 X 2 until it fits 
against the CRT housing with a slight 
backward tilt. Sand all surfaces flat 
and smooth. Drill three holes for the 
bolts. 

Place small pads of folded waste 
paper under the rear feet of the 
expansion interface. Carefully holding 




Now users of the most popular mieroi orn- 
puters can add truly massive disk storage to thou 
systems with Micromation's Megabox. It features 
dual 8"dnves with double density recording to 
provide over one Megabyte of disk storage Or you 
can choose optional double-headed drives to 
provide over two megabytes Micromation is a 
leading supplier of floppy disk systems for micros 

A TRS-8(T compatible Megabox plugs 
directly into the TRS-80 This version of Megabox 
includes provision to add up to 32Kof RAM to 
your TRS-80* system so you can have up to 4 
Megabytes of disk storage and 48 K of RAM without 
an expansion interface This Megabox brings big 
system performance to your system at one-third 
the cost per byte of mini-floppy systems 

Our SOL'-veision of the Megabox installs with- 
out modification and the software is all ready fogo 
Micromations double density recording gives you 
nearly twice the storage of the Helios' at a sub- 
stantially lower price - and most importantly you 
can run CP'M" so you have access to the broadest 
range of software available in microcomputing 

Combine an ExidySorcerer' with a Megabo* 
by plugging the controller into the Soicei s'S-100 
expansion bus Boot frornoui Sorcerer* system 
diskette and you re up and running without any 
modifications to your hardwaie or s< iftwuie 



Our DOUBLER double density floppy disk 
controller features true double density recording 
with a capacity of 512K bytes on each side of the 
diskette Doublet- systems are easy to install and 
use A hardware DART is included on the con!, i tier 
to provide instant system communications The 
controller can do a power-on-|umptotheon-board 
PROM bootstrap And its fast and reliable because 
the boards hardware includes a phase-lock 
oscillator and CRC error defection circuitry 

Micromation disk systems are designed ft") tun 
CP/M' the industry standard operating system 
You can choose higher level languages such 
asMBASIC CBASIC FORTRAN COBOL or 
PASCAL And theres a wide selection of business 
application packages to choose from 

Megabox systems open new opportunities 
toi owners of todays most popular microcomputers 
They feature the highest available capacity 
performance and reliabltty And they aie com- 
patible with your system But best of all at $2295 
a Megabox is priced for value Ask for details at 
your local computer store or contact Micromation 
1620 Montgomery St San Francisco CA 9411] 
0! phone ,41 5) 398-0289 



MOC&OMATOM 




The Megabox with 1,000,000 
existing software to easily keep a 
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the plywood and pine 1 X 2 together, 
fit these against the rear housing of 
the CRT in the expected final position. 
Make a cross mark from the plywood 
to the 1 X 2 on each side. Return to the 
workbench and match up the cross 
marks, then drill from the previous 
holes in the 1 X 2 through the 
plywood. 

Mix a small portion of the Epoxy 
glue. Attach washers on inner side of 
the 1 X 2, and outer side of the 
plywood. 

Carefully roughen an area on the 
back of the CRT housing where the 
support will fit, using a file or 
sandpaper. Mix more glue and apply to 
the shaped edge of the 1 X 2, and to 
the roughened area on the CRT 
housing. Bolt the plywood and 1 X 2 
together. Carefully position support 
against CRT housing so that surfaces 
are flat with no gaps, and the support 
on the table. No pressure is needed. 
Hold in postion until glue sets. 

Final sanding, painting and 
assembly are now done. When glue is 
set firm remove paper pads from the 
rear feet of the expansion interface. 
This will allow the CRT to settle back 
onto the support and give a firm "feel" 
to the whole assembly 

The project can now be considered 




DeloiM ULeui o| Support 



completed However, after stumbling 
over a mass of wires on the floor, it 
seemed natural to attach outlets to the 
back of the support, with just one main 
cord to a wall outlet. Wiring is done 
following standard electrical 
techniques, but I soldered my 
connections. 

The triple outlets for two prong 
plugs are controlled by the push- 
button switch and then plugged into 
the three prong outlet which allows 
you to switch up to six accessories 
and/or power supplies. The three 
prong outlet is necessary to provide 
the special plug-in forthe CRT. Asmall 



dab of "liquid paper" marks the side of 
the two prong outlets which 
correspond with the "wide prong" of 
the three prong outlets. How is this put 
together? With 5 minute Epoxy! 

The electrical cord for each power 
supply and accessory can now be 
neatly coiled, taped, and placed 
behind the CRT with just enough free 
cord to reach an outlet in the back of 
the support. 

Everything except the CRT can now 
be switched off with the one push- 
button switch. The finished assembly 
with its support looks neat, is safe, and 
feels solid. ® 




byte storage capacity can be operated with 
general ledger, accounts receivable, and payable. 



"TRS-80 is a TM of Tandy Corp 

SOL and Helios are TM s of Processor Technology Corp 
Sorcerer is a TM of Exidy Inc CP/M is a TM of Digital Research 
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ENGINEERING CALCULATIONS 

(Hydraulics) 



In case you are wondering what the diagram on the cover 
this month is, it is a "variable orifice shock absorber", such 
as may be used on the landing gear of aircraft. The idea is 
that as the piston travels, the orifice becomes smaller, 
changing the response of the shock absorber from soft 
initially, to firm. 

This article concerns itself primarily with programming 
the TRS-80 to calculate that response curve, then 
displaying the actual figures per increment of piston travel. 
As an added feature, it also graphs the curve. Since the 
graph uses no graphics characters, it may be output to a 
line printer. 

Using the values in the sample run will result in the 
graph which accompanies it. Changing the values, even in 
small increments in some cases will cause the trace to be 
displaced so far that it will not appear on the graph. No 
allowance has been made for this, since in most cases the 
changed values would represent running the piston 
through the end of the cylinder, for example. In other 
words, the range of values you can use is limited to a 
narrow area, which presumably represent the real 
operating conditions. 

The initial idea for this program came from Albert C 
Saurwein (of High Technology Products & Engineering, 
Kent, WA), who asked us if the TRS-80 could do this type of 
calculation. Mr Saurwein was theauthor of an article in the 
magazine MACHINE DESIGN, July 1971 , in which he 
describes the math required to design your own 
shock absorbers. 

After going through several involved equations, 
he says: "at this point, construct a table of values 
for 1 4inch intervals of x and plot the values". The 
equation for orifice area as a function of piston 
travel is: 



2.10 




Displace 


1.95 






1.80 






1.65 






1.50 






1.35 






1.20 






1.05 






0.90 






0.75 
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0.60: 




. 


0.45: 
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0.30: 




. 


0.15: 


. 




0.00: 











: .01 



.02 



.03 



.04 



RUN 
ENTER 
ENTER 
ENTER 
ENTER 



ENTER 
ENTER 
ENTER 



MASS OF DECELERATING BODY, (LB- (SEC*SEC) /IN) : ? 600 

INITIAL VELOCITY OF BODY, (IN/SEC) : ? 50 

DISTANCE PISTON WILL MOVE, (IN) : ? 2 

MAXIMUM SYSTEM PRESSURE, (PSI): ? 700 

FLUID DENSITY, (LBS/IN*IN*IN) : ? .04 

DISCHARGE COEFFICIENT: ? .7 

INTERVAL DISPLACEMENT FOR TABLE: ? .15 



Ao,x = J 



V 



Vi 



2F> 



TABLE SHOWING ORFICE AREA (SQ.IN.)AT PISTON 
DISPLACEMENTS OF TO 2 WITH AN INCREMENT OF . 1 5 
DISP AREA 



Where Ao is the orifice area in square inches, x is 
instantaneous position past point of initial 
deceleration, J is a constant inch/sec, Vi is 
velocity in inch/sec at initial condition, F is force in 
pounds and m is the mass of the decelerating body 
in lb-sec 2 /in. 



As you can see from the program listing (written 
by Leo Christopherson and Steve Smith), 
programming complex equations on the TRS-80 is 
not as difficult as it may seem, and plotting the 
curve and experimenting with various values is 
actually fun, when the computer does all of the 
workl 

To answer Mr Saurwein's question: Yes, it 
can! $ 



o.oo 

0.15 
0.30 
0.45 
0.60 
0.75 
0.90 
1.05 
1.20 
1.35 
1.50 
1.65 
1.80 
1.95 



0.030 
0.029 
0.028 
0.026 
0.025 
0.024 
0.022 
0.021 
0.019 
0.017 
0.015 
0.013 
0.010 
0.005 



Sample RUN 



ENTER FOR GRAPHIC DISPLAY? 
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10 REM * (C)1979 80-NW PUBLISHING CO TACOMA WA 98409 * 

20 CLS s DEFDBLA-Z sDEFINTI : DIME (500) 

30 A$="##„##"sB$="### e ##r 

40 REM ENTER THE VARIABLES z 

50 INPUT "ENTER MASS OF DECELERATING BODY, (LB- (SEC*SEC) /IN) : " ;M1 

60 INPUT"ENTER INITIAL VELOCITY OF BODY, (IN/SEC) : " ;V0 

70 INPUT"ENTER DISTANCE PISTON WILL MOVE, (IN): " ; XF 

80 INPUT"ENTER MAXIMUM SYSTEM PRESSURE, (PSI) : M ;P 

90 REM CALCULATE SAFETY FACTORS 

100 P=P* 8 93 

110 INPUT "ENTER FLUID DENSITY, (LBS/IN*IN*IN) : ";W 

120 INPUT"ENTER DISCHARGE COEFFICIENTS "?CD 

130 INPUT" ENTER INTERVAL DISPLACEMENT FOR TABLE? ";X! 

140 REM CALCULATE DEACELERATION: 

150 DA=(V0*V0)/(2*XF) 

160 REM CALCULATE REACTIVE FORCE : 

170 FR=(Ml*DA)/386 

180 AP=FR/P 

190 REM CALCULATE "J": 

200 J=SQR( (W* (AP)f3)/(772*FR*CD*CD) ) 

210 CLS:PRINT:PRINT"TABLE SHOWING ORFICE AREA (SQ s IN a )AT PISTON" 

220 PRINT" DISPLACEMENTS OF TO";XF;" WITH AN INCREMENT OF"?XJ 

230 PRINT" DISP AREA" 

240 FORN! = 0TOXFSTEPX! :AX!=J*SQF. (V0*V0- ( (2*FR*386) /M1 ) *N! ) sPRINT 

USINGA$;N! ; :PRINTUSINGB$;AX! sNEXTN! 

250 INPUT "ENTER FOR GRAPHIC DISPLAY" ;ZS1 

260 CLS SPRINT : PRINT "GRAPH SHOWING ORIFICE AREA (SQ* IN.) AT PISTON" 

270 B2=0 

280 FORN!=0TOXFSTEPX! : AXI=J*SQR (V0*V0- ( (2*FR*386) /M1 ) *N! ) : 

B(B2)=AXI sB2=B2+1 :NEXT 
290 CLSsK=900 

300 FOR I=1T059:PRINT@K+I, ,, . M ; sNEXTI 
310 K=964 
320 C$="#.##s" 

330 PRINT@20, "DISPLACEMENT VS AREA" 
340 Y1=0 

350 FORI=14 TOOSTEP-1:PRINT@I*64,USINGC$;Y1;:Y1=Y1+X!:NEXTI 
360 Y1=XF 

370 G=127*B(0) s IFG<1 1 6THENG=G*1 
380 IFG<116THENG=G*100sGOTO380 
390 GOSUB490 

400 FORI=0TO5:PRINT@K+10*I,INT( (I/(J9*100) )*100)/100; sNEXTI 
4 1 F0RI=6T056STEP1 sPRINT@K+I , " : " ; sNEXTI 
420 FORI=0TOB2-2 
430 E=(127-G*B(I) ) *J9 
440 IFE<=12ORE=>127THEN470 
450 H=43-(I*3) :IFH>450RH<1THEN470 
460 SET(E,K) 
47 NEXT 
480 GOTO480 
490 M9=0sFORI=0TOB2~2 
500 H=43-(I*3) :IFH>450RH<1THEN530 
510 E=127-G*B(I) 
520 IFE>M9THENM9=E 
530 NEXT 

540 J9=M9/127*1.3 
550 RETURN 
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Super Sotting 

(A mted o^ato) 



The next time you sort a list of items in your 
computer, try this experiment. Put an AM radio next 
to the computer, tuned away from any station. With 
this, you can actually hear the computer 'think'. 

If you try this, you will find that during the sort, a 
large amount of time will be spent doing something 
which changes the pattern of the sound completely. 
This change is the bane of most sorting techniques 
on the TRS-80, and it is called "Memory 
Management". 

Memory Management 

To understand memory management, we have to 
look at how the computer stores information. For 
numbers this is simple since each variable is 
assigned space in memory for its value, resetting it 
doesn't change where it is. 

However, strings are handled differently. When 
we read in strings, the computer stores them 
starting at the top of free string memory (remember 
CLEAR N, it sets aside N bites for strings, RUN 
automatically does a CLEAR 50). The beginning of 
each string is recorded along with the length of the 
string in a location in memory provided for this. The 
VARPTR function gives you that location. 

!f you have a string in memory called A$, its 
location is given by: 
PEEK(VARPTR(A$)+1) + PEEK(VARPTR(A$)+2)*256 

(see the Level II Reference Manual, p8/9). 

The length of the string is: 

PEEK(VARPTR(A$)) 

As you add strings into string space, they are added 

one after another as shown in the diagram. 

When you reset the value of a string, the pointers 
to the string in memory are reset to their new values 
by the interpreter. But this is not all, since the string 
is treated as a new string and the old location of the 
string is not recovered. 

A typical statement in a sorting program which 
changes one string for another is: 
T$=A$(I):A$(I)=A$(J):A$(J)=T$ 
Even though the strings are already occupying 
space in memory, this statement generates THREE 
NEW STRINGS and adds them into the string space 
at the bottom. 

When you fill up the string space (which will 
happen very quickly), the computer pauses to 
reorganize the memory and compact the string 
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space by getting rid of unused space. During this 
time, your program just waits. 

Even with the best sorting algorithm, as much as 
90% of the computing time for the sort will be in 
memory management. In order to get efficient sorts 
we have to get rid of this wasted time. 

Sorting with VARPTR 

A significant improvement in sorting time (from 4 
hrs to 8V2 minutes, for 450 items), is gained by 
redoing the program statement above that swaps 
strings as follows: 
I1=PEEK(VARPTR(A$(I))): 
I2=PEEK(VARPTR(A$(I))+1): 
l3=PEEK(VARPTR(A$(l))+2) 
J1=PEEK(VARPTR(A$(J))): 
J2-PEEK(VARPTR(A$(J))+1 ): 
J3=PEEK(VARPTR(A$(J))+2) 
POKE(VARPTR(A$(l))),J1: 
POKE(VARPTR(A$(l))+1 ),J2: 
POKE(VARPTR(A$(l))+2),J3 
P0KE(VARPTR(A$(J))),I1: 
POKE(VARPTR(A$(J))+1 ),I2: 
P0KE(VARPTR(A$(J))+2),I3 
This set of statements creates no new strings in 
memory. It only changes the pointers to the strings. 
On large sorts, the improvement by using this 
technique is phenomenal. On a sort of 450 items in 
a mailing list, we had an improvement from 4 hours 
without this technique, to SV2 minutes with it. This 
sort has now been included in our own mailing list 
program as well as Peripheral People's Mailroom+. 
As this is being typed up for publication, we have 
seen an article elsewhere giving essentially the 
same sorting technique. We discovered only one 
minor problem with the way that it accomplishes 
the switch. 

It uses the following statements to switch the 
pointers: 

T1=VARPTR(A$(I)) 
T2-VARPTR(A$(J)) 
FOR Z=0TO2 
A1=PEEK(T1+Z) 
A2=PEEK(T2+Z) 
POKE(T1+Z),A2 
POKE(T2+Z),A1 
NEXTZ 
I found that the technique works well on long sorts, 
(continued on page 62) 
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PROGRAM STORE 

(202) 337-4691 
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SPACE GAMES *.* 

The unknowns of space are the background for the 
most popular computer games. Below are both 
well known games based on "Star Trek" and "Star 
Wars" plus orginal, new games for your TRS-80, 
All work in 16k Level II, except for Star Warp 
which only requires 4k. 

space war 

from Device Orientated Games 

An excellent adopatation of one of the (first) 

oldest and best loved computer games by the same 



name. In machine language with 
options and for two players, 
without the gravity of the sun, 
One of the best. $9.95. 

starfleet orion 

from Automated Simulations 

Tactical, two-player space 

stated that the "game is challenging and 

complex, and there are so many variations that 

it can be fun for a long time." For serious 

gamers. Includes listing, cassette, and battle 

manual. $19.95 

invasion orion 

from Automated Simulations 

The exciting, solitare version of "Starfleet 

Orion." $19.95 

galactic blockade runner 

by Tim Quinlan from Mad Hatter 

A unique, fast paced, and tough game. As 

exciting and frustrating as pinball. $9.95 

space qames3 

from Creative Computing 

Four programs including the classics of Trek and 
Star Wars plus a new one called Romulan. The 
fourth, Star Lanes is a great, multiple player, 
barter and trading game. $7.95 



i variety of 

Play with or 

for example. 



wargame. 80-US 
challenging 



star trek 



by John Christman from Acorn 
Sound and a non-scrolling display make this 
version interesting for any Captain. In real 
time and with moving Klingons. $9.95 

time trek 

by Joshua Lavinsky from Personal 
"...truly a brillant program..." said 80-US and 
we agree. In machine language and in real time, 
you really have to move in this game. Includes 
sound effects. $14.95 

ultra trek 

by William Schroeder from Galactic 
Fast, enjoyable version with your mission to 
destroy the hostile base, 30 Klingons and 15 
Romulans. Well documented. $14.95 

star trek 111.3 

by Lance Micklus from TRS-80 Software Exchange 
Nice graphics, a 3D galaxy, and an unusual 
mission make this version popular. $14.95 

space trek iv 

from Instant Software 

Two games. In Stellar Wars you attack the Death 
Star and fight off tie fighers. Also includes 
Population Simulation. $7.95 

x-winq 

by George cilank from TRS-80 Software Exchange 
Put yourself in the cockpit of an X-Wing fighter 
using radar, long range scans, laser cannons, 
and torpedoes to attack the Death Star. $7.95 

space warp + 

by Mike Partain and Ray Daly from Acorn 
Both have sound effects. Good luck positioning 
the cross-hairs on the tie fighters in Star 
Warp. Also a graphic lunar lander game. $9.95 
ST I ME 
TREK 




OUR CATALOG OF HUNDREDS 
OF TRS-80 PROGRAMS, BOOKS 
AND ACCESSORIES IS SENT 
FREE WITH EVERY ORDER. 
SO ACT today! 
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air traffic control 

from Neal Jensen 

Sit at your radar screen (video 
display) landing up to five planes 
while watching wind direction and 
handling emergencies. $7.95 

air flight 

from Instant Software 
Transform your TRS-80 into a cockpit 
full of elaborate controls. Take 
off, land, and do acrobatics once 
you learn how to fly. $7.95 

air raid 

from Small Systems 

Real-time, shooting gallery game 

which is better than the arcades. 

In machine language for excellent 

graphics and endless hours of fun. 

$14.95 



NUMBERING 

by Tom Stibolt from Acorn 

Several commands found in other BASICS are 
left out of the Radio Shack versions. This 
machine language package will add several 
commands to your system. And they are available 
directly from BASIC using the NAME command. 

Normally loading more than one BASIC program 
into memory is a problem. With the append 
feature of this package you can load another 
program without losing the program in memory. 
In either Level II or DOS, you can create one 
combined program with a menu to access other 
appended programs. The thorough documentation 
supplied by Acorn shows you how to do this and 
more. 

This package adds to your system a complete 
BASIC renumbering command, written in machine 
language. Whether you want to renumber an 
entire program, or only one section, it is the 
fastest renumbering routine we have seen. 
Optional arguments to the command allow you to 
specify the new starting line number and the 
increment. Also, for renumbering only a section 
of your program, you can specify the first and 
last line number. 

Renumbering improves BASIC programs in many 
ways. Renumbering a program before printing it 
makes it easier for others to type into their 
machines. It also makes it easier to follow the 
structure of programs, especially if the blocks 
of the program are seperately renumbered. As a 
debugging aid, renumbering of an entire program 
will detect any undefined line errors faster 
than running the program itself. And, the 
memory requirements of programs can be reduced 
by simply renumbering with a small increment and 
a small starting number. 

Another command allows you to fix or recover 
NEWed programs or those lost by a DOS reboot. 
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FOR SERIOUS PROGRAMMING: 
PASCAL 

by UCSD from FMG 

The popular, transferable lanuage 
for a TRS-80 with 2 disk drives and 
48k. $150+5 shipping. 



FORTH 



by Miller Microcomputing 
Professional, fast and powerful 
lanuage supplied with demo programs. 
Disk $65. Tape $45. 



FORTRAN 



by Microsoft 
The scientific language available 
for the TRS-80 at a new, low price. 
Requires one disk drive and 48k. 
$90+5 shipping. With 
macro-assembler $175+5shi pping. 



Paul Bump of Warsaw, Indiana wrote us about 
Numbering to say that he "can't imagine 
anyone being without it. This is a must for 
everyone." 



The 16k, 32k and 48k versions are all on the 
same tape for 14.95. 

SYSTEM DOCTOR 

from Bottom Shelf 

Assure yourself that your TRS-80 is working 
properly. The causes of hardware problems are 
often hard to detect, but you can now do a 
thorough diagnostic check of your entire 
computer. It checks the ROM, the RAM, disk 
drives, video memory and display and cassette 
recorder. Also provided is a special test tape 
and a 12-hour test with a recording of results 
to find those occasional errors. $28.50 



Credit card callers may phone us directly. 
Or clip the coupon and mail your order today! 

DODDDODDDDDODDDDODDODODDOODaDDDDDODDDDQO 
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THE PROGRAM STORE 

4200 WISCONSIN AVE NW 
609 DEPT CUP 

20016 



PO BOX 
WASHINGTON, D,C 



□ QYES, please send me these TRS-80 programs: 



title 



price 



i| postage: $ 1.00 
I total: 



address: 

city, state 
& code 



□ Check payable" to The Program Store 

□ MASTERCHARGE mc bank code: 

□ VISA exp date: 
card number: 
signature: 





TRS-80 is a product of Radio Shack. A Tandy Corporation 
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Now for the first time for any computer, custom all wood office furniture is 
available for the TRS-80 micro- computer system to complement any office or home 
decor. It has "been design, not only to enhance the decor, but to provide maximum 
work surface area, and ease of operation. 

The unit fits snuggly into the corner and mates with an optional matching printer/ 
typewritter platform and/or storage hutch . It normally replaces or works in con- 
junction with a storage hutch usually found behind executive desks, to provide 
wrap around operation. 

The corner unit is capable of handling a complete TRS-80 system, with the line 
printer setting on either the optional printer/typewritter platform or the storage 
hutch. All TRS-80 units, though built in, simply drop into place and do not require 
any mounting hardware or tools. 

The standard, unit includes s Mounting capabilities for the monitor, cassette, key- 
board, and expansion interface? Keyboard cushion hand rest? and a accessory drawer. 
Also available are the options of mounting the screen printer and/or disk drives. 

For complete details and pricing information contact i 




iDEO SYSTEMS 



P.O. BOX 152 



ALVISO, CA. 95002 





into a i 



esc five disks, 
yourTRS-80 
is computer. 



My name is Irwin Taranto, and I know what I'm 
talking about. 

I've been making computers work ever since they 
had vacuum tubes in them, and I've put the first 
computer into more than 300 different businesses. 

Over the years, I've learned a few things. 

For instance, I've learned that the new microcom- 
puters like the TRS-80 are really elegant pieces of 
hardware. The price is deceiving. Given the right 
programs, they can jump through hoops. 

But finding the right programs isn't all that easy. 
You can flip through the pages of this magazine and 
find 50 ads for TRS-80 programs. Granted, a good 
many of them are for fun and games, but you can 
still find quite a few offering business programs. 

They aren't like mine, though. 

Four of these are the genuine Osborne & 
Associates systems, originally designed for the 
$30,000 Wang computer. I've made a few minor mod- 
ifications on them, and now they work on a $4000 
TRS-80. The fifth program is one I added myself. 

Here's what's on each disk: 



These programs are marvels of efficiency. They're 
fully-documented, and you can buy the books locally 
or from me. On the Osborne programs, my contri- 
bution was simply this: I made them work on the 
TRS-80, and if you buy them from me, I'll make them 
work for you. 

If you're skeptical on that point, call the number 
below and we'll give you the names of some of the 
people who've already bought all over the world. 
Then you can call them up and hear what they have 
to say. 

These programs only cost $99.95 each. (The Cash 
Journal option on the General Ledger adds another 
$50.) For that you get the disk, all the instructions 
you need, and my telephone number. If you call, 
we answer all your questions and make sure every- 
thing's working smoothly. If your question's tough 
enough, I'll talk to you personally. 

Because, as I said, I plan to turn that TRS-80 of 
yours into a serious computer. 



THE ON-LINE, INTERACTIVE OSBORNE PROGRAMS 

Accounts Payable: an invoice- linked system that can calculate 
and print checks, make reports, and link fully to the general ledger. 
Accounts Receivable: also invoice- linked, it can keep track of billed 
and unbilled invoices, open and closed items and aging. It can print 
a statement and link to the general ledger. 

General Ledger: this handles more than 1750 transactions on 200 
different accounts and keeps track of them by month, quarter, year 
and the previous three quarters. Available with or without Cash 
Journal option. 

Payroll: it keeps the files, computes pay and deductions, prints 
forms and checks, figures taxes, overtime and piecework pay, and 
prints the 941-A and W-2 forms 

AND AN ON-LINE, INTERACTIVE TARANTO PROGRAM 

Inventory Control: a custom-tailored program that looks after up 
to 20 sizes of each of 1300 items — a million items in all. It gives an 
immediate readout on any item inquiry, including quantity and 
dollar total. 



Please send me the following programs at $99.95 each: 



book [7] 



Accounts Payable 






Accounts Receivable 




General Ledger (add $50 for Cash Journal) 






Payroll 






Inventory Control 






Add $3 per order for handling 






6% tax (California only) 




AMOUNT ENCLOSED 





If you need the books, add $15 each. 
Mastercharge □ Visa □ No 



Expires^. 



□ Please send me information on other 
Taranto business programs 



Company Name . 



City/State/Zip- 



Taranto 

& ASSOCIATES 
Post Office Box 6073, San Rafael CA 94903 • (415) 472-1415 



View from the Top of the Stack 



Tohi Uuwbwm, TedcwcdE £,dtt&i 



1H 7tk Ui a denied 



In the following text the parameter s will be referred to 
in the operand field of an op code, such as ADD A,s. 
The use of s is shorthand to indicate that s may be any 
of the following: 

1. r - any of the registers A,B,C,D,E,H,L 

2. n - one hex byte. 

3. (HL) - the contents of the memory location whose 
address is contained in the HL register pair. 

4. (IX+d) - the contents of the memory location 
whose address is the value of the IX register plus d(- 126 

(d (+129) 

5. (IY+d) - similar to 4. 

The shorthand notation ss will refer to any of the 
register pairs BC,DE,HL,SP. 

A moment must be taken now to explain the operation 
of the two index registers IX & IY. These two registers 
are most often used as a memory pointer of the form 
(IX+d) or (IY+d) where d is a one byte signed 2's 
complement number. This feature makes these 
registers very useful for working with tables of data. 

A few examples should clarify the issue. Assume the 
contents of the IX register are 8000H, and the 
instruction LD (IX+d),A is to be executed for various 
values of d. The following table shows the absolute 
location in RAM where the accumulator will be stored 
for the corresponding value of d (all values in hex). 



1. ADD HL,ss 



+ 


8000 


+ 1 


8001 


+ 40 


8040 


+ 7F 


807F 


+ 80 


7F80 


+ 81 


7F81 


+ CO 


7FC0 


+ FE 


7FFE 


+ FF 


7FFF 



The (IX+d) type instruction can address RAM from 
128 bytes less than IX to 127 bytes above IX. As such, 
when a table which will be addressed by IX is set up, the 
IX register must be loaded with the address of the 
MIDDLE of the table if you intend to use all 256 bytes of 
the addressing capability of the (IX+d) instruction. 

ARITHMETIC INSTRUCTIONS 
8 BIT 

1. ADD A,s Add s to the accumulator and store 
the result in the accumulator. 
Same as ADD A,s except the carry 
flag is added to the result 
also. ADC A,s has exactly 
the same effect as ADD A,s 
if the carry flag =0. 

Subtract s from the accumu- 
lator and store the result in 
the accumulator. 

Same as SUB A,s except the 
carry flag is also subtracted. 



2. ADC A,s 



3. SUB A,s 



4. SBC A,s 



2. ADC 



3. ADD 



4. ADD 



HL,ss 
IX, pp 
IY,rr 



16 BIT 

Add ss to HL and store the 
result in HL. 

Add ss and the carry flag to 
HL and store result in HL. 

Add pp (BC,DE,IX,SP) and store 
the result in HL. 
Add rr (BC,DE,IY,SP) 
and store the result in HL. 

Subtract ss and the carry flag 
from HL and store result in HL. 
Again, some examples will be helpful. For the 
examples below, the initial value of the registers are- 
A:50H BC:2000H DE : 8000H HL : C000 
IX : F000 IY : 4000H (C000H)=44H 
(F004H)=55H CF=Carry Flag 

CARRY FLAG = 
OP CODE RESULT 



5. SBC HLss 



1) 


ADD 


A,B 


A = 


70H 


CF= 


2) 


ADD 


A,D 


A = 


DOH 


CF= 


3) 


ADD 


A,(HL) 


A = 


94H 


CF= 


4) 


ADD 


A,H 


A = 


10H 


CF= 1 


5) 


SUB 


A,B 


A = 


30H 


CF= 


6) 


SUB 


A,D 


A = 


COH 


CF= 1 


7) 


SUB 


A,(HL) 


A = 


OCH 


CF= 


8) 


SUB 


A,(IX+4H) 


A = 


FBH 


CF= 1 


9) 


SBC 


A,B 


A = 


30H 


CF= 


10) 


ADD 


HL,DE 


HL = 


4000 H 


CF= 1 


11) 


ADD 


HL,BC 


HL = 


E000H 


CF= 


12) 


SBC 


HL,DE 


HL = 


4000 H 


CF= 


13) 


ADD 


IX.BC 

CARRY FLAG 


IX = 
= 1 


1000H 


CF= 


1) 


ADD 


A,B 


A = 


7IH 


CF= 


2) 


ADD 


A,(HL) 


A = 


95H 


CF= 


3) 


ADD 


A,H 


A = 


1 1 H 


CF= 1 


4) 


SUB 


A,D 


A = 


BFH 


CF= 1 


5) 


ADD 


HL,DE 


HL = 


4001 H 


CF= 1 


6) 


SBC 


HL,DE 


HL = 


3FFFH 


CF= 



32 



A few words of caution are in order when it comes to 
using the aritmetic instructions. 

1. There is no SUB HL,ss instruction. If you want to 
subtract two 16 bit registers you must use the SBC 
HL,ss instruction. 

2. Not all of the 16 bit arithmetic instructions set the 
zero flag if the result is zero. 

3. If you add two positive numbers together whose 
sum is greater than 127 the result will be negative. As an 
example consider 80H+40H =COH. The sum should be 
COH or 192 but the Z80 will recognize COH as a signed 
2's complement number. This situation is detected by 
the Z80 which will set the P/V flag to indicate an over- 
flow. No effort will be made to explain this situation in 
any more detail, but it is something of which the prog- 
(continued on page 62) 
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S. Software 

Proudly Announces 

tf programs to choose from! 



10? O^B Tree - by James Talley *9.95 

Can you fill the OWL-TREE with Owls by shooting out the 
BATS? Easy? Careful, when you shoot a BAT it scares 
away OWLS! A super challenge, with great animated 
graphics and SOUND! 

109 The ©real Race - by Scott Carpenter $9.95 

Try to finish this 600 mile race before your opponents, or 
before they stop you with flat tires, wrecks etc. Patterened 
after a popular board game, the computer plays too, 
(unless it dosen't like the name you give it!). Outstanding 
graphics, with real lifelike car sounds! 

111 Lying €himf>$ - by Roy Oroth *9.95 

The old game of "I doubt it" or "Liar", only you play with 
four chimps who love to cheat! Excellent animated 
graphics with SOUND. 

113 Concentration - by RIehard Taylor *9.95 

The game of Concentration on your TRS-80! The prizes 
change places with each game. Win the Tandy Corp, or 
maybe a 48K TRS-80 (or a bad check!). With excellent 
SOUND effects. 

110 Scramble - by Richard Taylor *9.95 

A word guessing game tor two players. Use the 
words in the computer or enter your own for your 
opponent. Excellent scoring routine, with SOUND. If you 
wait too long, you loose points. 



103 Snake Eags w/sound - 
by Leo Chfistof>herson 



M4.95 



This version of "21 " has talking snakes, who argue with 
each other. Try to avoid "scrambled eggs", they loose! 

117 Function Grapher/Bluffit - by Roy Oroth $9.95 

FUNCTION GRAPHER: A new math program which 
allows you to graph a math function, then compress, 
expand, and find the root using 6 different methods! 
From 80-US, Nov 79 issue, also on this tape from the Mar 
79 issue, BLUFFIT, a card game of bluff and counter-bluff. 

116 Psych/lifeboat" *9.95 

From 80-US in May 79, Psych is the program which tells 
you if you are Analytical or Intuitive, and to what degree. 
Provides for screen or printer output. LIFEBOAT, from the 
Jul 79 issue, is a game of survival. 

Please order by number using the order form in the 
centerfold. All programs are on cassette and run in 1 6K 
Level II or above. Note: Beewary, Android w/sound. 
Snake Egg w/sound and Lifetwo w/sound do not run 
reliably when transferred to disk using DOS 2.2, they 
do function OK with 2.0, 2.1 and NEWDOS. All others 
work with most current DOS, including 2.2. 



108 TRS-80 OPERA - by Richard Taylor $9.95 

A SOUND extravaganza! Hear the William Tell Overture 
in intricate detail and clear sound (that's the theme from 
the Lone Ranger, remember?). Contains four other 
excellent operatic selections. The SOUND is superb! 

112 Challenge - by Richard Taylor *9.95 

Guess the hidden phrase, but if you guess vowels wrong 
you loose 10 points! Use the phrases in the program, or 
enter your own. Careful! The short ones are the hardest! 
With fast graphics and SOUNDS to match. For 2 players 

106 Beewaw w/sound - 

by Leo Christopherson *14.95 

Brilliant graphics and fantastic sound enhance this 
challenging game matching a persistant Bee with a 
cunning Spider in a duel to the death! Leo has done it 
again. 

104 Lifetwo w/sound by Leo Christopberson *14.95 

Conway's game of Life at an astounding 1 00 generations 
per minute! Plus Leo's "talking" animated creatures 
playing the "Battle of Life" in one 16K L2 program. 

114 Space Battle - by R Hpo *14.95 

A super speed "Trek" type game, said to be one of the best 
so far. 



101 Original Android Nim - 
by Leo Christofrherson 



$9.95 



The Original TRS-80 animated graphics game. This is the 
one that started it all. It does not have sound, but has been 
the most popular animated game to date! 

105 Cubes - by Leo ChristoDherson *9.95 

Gives the solution to "Instant Insanity" ® or numbered 
blocks. Watch the computer try all the possible 
combinations. 

115Biorythm 1&2 *9.95 

Two Biorythm games (published in Nov 78 80-US), one 
with actual day-by-day data including day of week, the 
other a graphic display of all three curves on the screen at 
one time. Includes "day of week" and "days between 
dates" functions. 

102 Android Nim w/sound - 

by Leo Christopherson *14.¥> 

The TRS-80's first animated graphics winner, now with 
more animation and sound. 

All software is sent POSTPAID during the week in 
which orders are received. Any malfunctioning 
programs will be replaced free of charge. 
We also accept VISA and Master Charge orders for 
software, call (206) 475-221 9 during normal business 
hours (Pacific Time Zone). 
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RESTORING KILLED DISK FILES 



Murphy's Law: If anything can go wrong, it will. 
O'Tooles's Observation: Murphy was an optimist. 
Mike's Moan: Damn! 



T R Dettmann, Associate Editor 



Murphy's Law for disk files can be stated simply as- The 
file you accidentally kill will be large, hard to replace, and 
not backed up. For those of you who have had occasion to 
prove this, there is now a way to get back that file without 
retyping it. 

Radio Shack has provided no instructions in their disk 
manual describing the way files are created and how the 
directory keeps track of where they are and which ones 
are active. There is (I think) a good reason for this, that is- 
that you can easily destroy ALL of the information on a 
disk by playing with the directory. You can foul it up so 
much that you will never be able to recover it. 

To recover a disk file, you will need to have the following 
tools: a 

Some type of program that will read the directory 
directly and change it (I recommend SUPERZAP from 
Apparat, but RSM2D will work also) 

Useful but not essential is the Apparat utility program 
DIRCHECK 

Before working on a good disk, play with the directory of 
a blank disk until you are confident that you can handle 
the procedure. 

Before you can work on anything, you have to 
understand what it is first, so let's look at a typical 
directory to see what it has to tell us (in ASCII and HEX). 
Note: All of the figures for the directory were generated 
with SUPERZAP from a blank formatted disk (called 
TEST), on which we have written a small test proqram 
(called FILES). y 

The Directory 
The directory takes up a whole 10 sector track (normally 
track 11 HEX - 1 7 Decimal). A disk is made up of 35 tracks, 
each divided into 1 sectors. A sector contains 256 bytes! 



111000 
111010 
111020 
111030 
111040 
111050 
111060 
111070 
111080 
111090 
1 1 1 0A0 
1110B0 
1110C0 
1110D0 
1110E0 
1110F06 



FFFC 

FCFF 

FCFC 

FFFF 

FFFF 

FFFF 

FCFC 

FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

5445 

0D20 

2020 



FCFC 

FCFC 

FCFF 

FFFF 

FFFF 

FFFF 

FCFC 

FCFC 

FCFF 

FFFF 

FFFF 

FFFF 

FFFF 

5354 

2020 

2020 



FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

FFFF 

2020 

2020 

2020 



FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

FFFF 

2020 

2020 

2020 



FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

FCFC 

FCFC 

FFFF 

FFFF 

FFFF 

FFFF 

FFFF 

3038 

2020 

2020 



Directory Track, Sector 

Figure 1 
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A Granule is equal to 5 sectors and there are two 
Granules per track. The first two sectors of the directory 
track have system information about the disk, and the last 
eight have 32-byte directory entries for each file (and 
extensions if necessary). 
Let's look at the first two sectors (Figures 1 and 2) The 
first sector is called the Granule Allocation Table (GAT for 
short). It occupies sector 0, which is the first sector In this 
sector one byte for each available track on the disk is 
coded as follows: 

FC - neither granule is allocated 
FD - 2nd granule is allocated 
FE- 1st granule is allocated 
FF - Both granules are allocated 
For a normal 5" disk, there are 35 tracks, and so 35 
entries. Extra space is left over for larger systems 

Starting with byte 60 HEX on the track, (we are still in 
sector 0), one byte is assigned for each track to indicate 
whether the track is locked out. It is coded as follows: 
FC - not locked out 
FF - locked out (track unusable) 

Bytes CE-CF HEX on sector 0, track 1 1 HEX have the disk 

PaS A S ^ d T e u nC ° ded ByteS D °- D7 HEX have the di sk name 
m ASCII. The remainder of the track has the information 
for the AUTO command for this disk (if it is a system disk) 
The second directory sector (sector 1 the Hash Index 

T u bl f7 a u° Ca " ed the HIT sector) has on| V one table called 
the Hash Index Table. It is used to code the location of 
each directory entry for rapid access. Each non-zero entry 
is the coded filename for a directory entry and its location 

f D e n S n the '° cation of the File Primary Directory Entry 
(FPDE), in the directory. 

FCFC FCFC FCFC 

FCFC FCFC FCFC \\\\\ 

FFFF FFFF FFFF \\\ 

FFFF FFFF FFFF ....!." 

FFFF FFFF FFFF ] ] ] ] 

FFFF FFFF FFFF . \\\\\ 

FCFC FCFC FCFC ../..//. .////.'/ 

FCFC FCFC FCFC ] ] * " 

FFFF FFFF FFFF !!!!!!! 

FFFF FFFF FFFF !!!!!!!!!!" 

FFFF FFFF FFFF !!.!!.!!! 

FFFF FFFF FFFF .!!!!.!! 

FF21 0000 E042 ...«!"*B 

2F31 352F 3739 TEST 08/15/79 

2020 2020 2020 

2020 2020 2020 ..!...* ] 

showing disk name "TEST" 
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111100 A22C 0000 0000 0000 0000 0000 0000 0000 . 

111110 0000 0000 0000 0000 0000 0000 0000 0000 . 

111*20 0000 0000 0000 0000 0000 0000 0000 0000 « 

111130 0000 0000 0000 0000 0000 0000 0000 0000 . 

111140 0000 0000 0000 0000 0000 0000 0000 0000 . 

111150 0000 0000 0000 0000 0000 0000 0000 0000 

111160 0000 0000 0000 0000 0000 0000 0000 0000 

111170 0000 0000 0000 0000 0000 0000 0000 0000 

111180 0000 0000 0000 0000 0000 0000 0000 0000 

111190 0000 0000 0000 0000 0000 0000 0000 0000 

111 1A0 00G0 0000 0000 ACOO 0000 0000 0000 0000 

1111B0 0000 0000 0000 0000 0000 0000 0000 0000 

1111C0 0000 0000 0000 0000 0000 0000 0000 0000 

1111D0 0000 0000 0000 0000 0000 0000 0000 0000 

1111E0 0000 0000 0000 0000 0000 0000 0000 0000 

1111F06 0000 0000 0000 0000 0000 0000 0000 0000 

Directory Track, Sector 1 showing HIT code AC for "FILES" 
at location A6 Rgure 2 
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111800 0000 0000 0000 0000 0000 0000 0000 0000 

111810 0000 0000 0000 0000 0000 0000 0000 0000 

111820 0000 0000 0000 0000 0000 0000 0000 0000 

111830 0000 0000 0000 0000 0000 0000 0000 0000 

111840 0000 0000 0000 0000 0000 0000 0000 0000 

111850 0000 0000 0000 0000 0000 0000 0000 0000 

111860 0000 0000 0000 0000 0000 0000 0000 0000 

111870 0000 0000 0000 0000 0000 0000 0000 0000 

111880 0000 0000 0000 0000 0000 0000 0000 0000 

111890 0000 0000 0000 0000 0000 0000 0000 0000 

1118A0 1000 0045 0046 494C 4553 2020 2020 2020 ...E. FILES 

1118B0 9642 9642 0100 1800 FFFF FFFF FFFF FFFF .B.B 

1118C0 0000 0000 0000 0000 0000 0000 0000 0000 

1118D0 0000 0000 0000 0000 0000 0000 0000 0000 

1118E0 0000 0000 0000 0000 0000 0000 0000 0000 

1118F06 0000 0000 0000 0000 0000 0000 0000 0000 

Directory Track, Sector 8 showing file "FILES" 

Figure 3 



TEST 08/15/79 

FILES A6 PRIMARY ENTRY HAS BAD CODE IN "HIT" SECTOR 

3 ***** GRANULE FREE, BUT ASSIGNED TO FILE(S) 

A6 FILES 

BOOT/SYS SIP=6 EOF = 5/0 1 EXTS 5 SECTORS 

DIR/SYS SIP=5 EOF =10/0 1 EXTS 10 SECTORS 

FILES EOF =0/69 1 EXTS 5 SECTORS 

67 FREE GRANULES. LOCKED-OUT GRANULES. 

TEST DIRECTORY CHECK & LIST COMPLETED. 

Figure 4 
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Figure 5 
Code Conversion 
HEX ASCII Character 



20 


32 


space 


21 


33 


i 


22 


34 


" 


23 


35 


# 


24 


36 


$ 


25 


37 


% 


26 


38 


& 


27 


39 


' 


28 


40 


( 


29 


41 


) 


2A 


42 


* 


2B 


43 


+ 


2C 


44 




2D 


45 


. 


2E 


46 




2F 


47 


/ 


30 


48 





31 


49 


1 


32 


50 


2 


33 


51 


3 


34 


52 


4 


35 


53 


5 


36 


54 


6 


37 


55 


7 


38 


56 


8 


39 


57 


9 


3A 


58 




3B 


59 




3C 


60 


'< 


3D 


61 


= 


3E 


62 


> 


3F 


63 


? 


40 


64 


@ 


41 


65 


A 


42 


66 


B 


43 


67 


C 


44 


68 


D 


45 


69 


E 


46 


70 


F 


47 


71 


G 


48 


72 


H 


49 


73 


1 


4A 


74 


J 


4B 


75 


K 


4C 


76 


L 


4D 


77 


M 


4E 


78 


N 


4F 


79 





50 


80 


P 


51 


81 


Q 


52 


82 


R 


53 


83 


S 


54 


84 


T 


55 


85 


U 


56 


86 


V 


57 


87 


w 


58 


88 


X 


59 


89 


Y 


5A 


90 


z 


5B 


91 


Up Arrow 


5C 


92 


Down Arrow 


5D 


93 


Left Arrow 


TE 


94 


Right Arrow 


5F 


95 


Cursor 



en^!sTo^V° CaXl0n ° f 3 n emrV f r ° m the H,T Sector ' we have to break down the 
1 2 3 4 5 6 7 
[ -a- j f -b- ] 

a. the number of the 32 byte FPDE within its sector 

b. the sector the FPDE is in, minus 2 

file eXa F7 E S" a T If T e ? tr J °l AC , at ,OCation A6 in the ta ble is in figure 2 from 
A^H0O0il°0 bV deC ° ding thG HIT location a' follow" 

V-6-] [-6-] + 2 = 8 

feVtor t0rV emrV f ° r RLES iS ° n direCt ° ry Sector 8 and is the 6th entry in the 

Now let's look at the FPDE itself. The 32 bytes of the FPDF t*n ,,c . i ♦ t 

information about the file. Let's look at the onet^LES ffl ^ooks^ikl 

1000 0045 0046 494C 4553 2020 2020 2020 
9642 9642 0100 1800 FFFF FFFF FFFF FFFF 
Let's take just the first group (1000), and for review, in case we have fnmntt on 
remind ourselves that each digit is four bits, so that 1 000 would b ^6e uo o 1 6 
b.ts. If we break down the first eight bit byte (10), we see the foNow?n codmq 
10 = 00010000 
a b c d [ -e~ ] 

a. means this is a primary directory entry 

b. this would be 1 if this were a system file 

c. this is 1 for active files, otherwise 

d. this bit is 1 if the file is invisible 

11^= no^cces^^ * ^ pr ° teCtion ,evel of the file - °™ = unrestricted access, 

(Wltedl^e ^IR'Anw^Sh ^ aCtiVG f Ne ' Whi ' e ° 000 would 'ndicate an inactive 
(Kiiiea; tile, and 1800 would be an active, invisible file 

The 4th byte gives the position of the end of file in the "end of file' sertnr *nH tho 

5th byte g.ves the logical record length of the file records (2S° 256 bytes) Byfes I 

he f ield 9, B e vt es e \T*\ TnP^i f dded W - ith b ' ankS (2 ° HEX) if ™ wE fiN 
tne tieid. Bytes 14-16 give the file extension is used (also filled with hilntc f 

necessary). Bytes 1 7 and 1 8 are the encoded update password andbyTes 1 9 and 20 
are the encoded access password. The 21 st and 22nd bytes give the sector in the 
filewheretheendoffileoccurs. Bytes 23 thru 30tell us where th^f leisonthedisk 
The location ,s coded in two byte pairs as follows- thed.sk. 

1 st byte 

FF = end of the directory entry 

FE = the 2nd byte gives the directory entry code for an 

entry because 32 bytes were not enough 

FE = the track on the disk where the file is located 
2nd byte 

this byte has the following coding: 
bit 12 3 4 5 6 7 
[ -a- ] [ -b- ] 

a. # of granules from the start of the track to the start of the file area 

b. n of granules minus 1 assinged to the file in this area 

fig^esT80 e 0^ f s O S!o h ws entry ^ '" " RLES " that the f i,e ,0cation is ^- b V the 
18 = located on track 18 HEX 
00 = 00000000 

[ -0- ] [ -0- ] + 1 = 1 granule assigned, first 

granule on track 
Now, the Meat! 
Now that we know something about directory entries we can fix them if 

foTmlS Wa T 9 ' a ' Wa r try ° Ut ^^ on aUa" ' 

#:«.,«■♦ a ' sk . T ' rst ' ha t way if you make a mistake, you can experiment until vn. 
f,g , 'J" without losing an important file, perhaps foreveri V 

now1o^ h s a fike a, t d his et S ki " th6 '^ " F ' LES " ° nC6 ^ «VPe in KILL F.LES the FPDE 
0000 0045 0046 494C 4553 2020 2020 2020 
9642 9642 0100 1800 FFFF FFFF FFFF FFFF 

resP??^^ 6 ^T k S that th6 , f irSt 1 Was chan 9 ed to a ( b 't 4 of the first byte was 
reset to 0). Change it back to a 1 with SUPERZAP or Rqiwon an H „^ l! •! u , 

right? WRONG! When a file is killed Y/s HIT se^feX is seMo Oo'andfh. 

granules allocated to that file are released V and the 

To recover the file completely, we must repair the GAT in sector and thp hit ; n 

byte "J in" ° Ur CaSG ' We ^ ^ ^ "" ^ ^ ^EslTcldtha'/it go'il In 
y ° (continued on page 62) 



entension to the directory 
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QUALITY 



The Heart of Our System 

5 1/4-inch, high reliability Shugart 
SA-400 disk drive . . . field-proven 
#1 in more than 200,000 

instaiiations. 



External edge 
connector... permits 
easy I/O cable con- 
nections without 

disassembly of 
... 

cabinet. 



Unique high-performance power supply 
with ± 5% DC regulation, Brown-out 
proofed, interna! current limiters, 
precision control of ripple current to < 5mV, 
100% UL recognized components. 




AI! LOBO Drives are 1 00% 
calibrated, burnecHn, and perfor- 
mance tested on aTRS-80* 
computer prior to shipment. And 
because we build QUALITY into 
every LOBO Drive, we offer the 
industry's best one year, 1 00% 
parts/labor warranty. 

Call or write for the complete 
LOBO Drive story, find out just 
how competetively-priced a 
Quality drive can be . . . 



935 Camino Del Sur Goleta, 
California 93017. 
(805) 685-4546 

"CAN YOU REALLY AFFORD 
TO PAY LESS?" 




cJrit/es 



INTERNATIONAL 



Quantity discounts available - 

De aler inquiri es inv i ted 

Yes, I want to know more about LOBO Drives 
and what they can do for my TRS-80. Send me 
information on: 






□ 5 1/4-in. Floppy drive 

□ 8-in. Floppy drive 
Single sided 
Double sided 



□ 8-in. Winchester hard 
disk, 10 Mbyte drive 

D Double density 
expansion interface 



Name. 



Company. 
Address_ 
City 



State. 



Zip. 



Phone No. 



If dealer, provide resale no.. 



♦TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 
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V. 



Tke Great 80-U.S 
CH8SS lowwmml 

"On the scene" report, by M Schmidt 



One rainy afternoon this fall we played 
Microchess 1 .5 against Sargon on two TRS- 
80' s. Even though the two teams are not well 
matched, it made interesting play. We sent 
our reporter in for play by play coverage, hut 
this is all we ever got — 



THE DAY FINALLY ARRIVED!! The portals of both the 
strongholds of SARGON and MICROCHESS 1.5 opened, 
and with much clammoring and clinking, both sides came 
down from their respective mountains to the place of 
battle. 

They took adjacent sides of the field to assemble, then 
began to argue with each other across the corner of the 
field. Microchess knew the odds were against them (Boris 
the Russ was giving 5 to 1 ), and were trying to convince 
the Sargon crowd there should be some sort of handicap. 

While the Microchess Bishops were praying for 
guidance, a Sargon Bishop was chastising two pawns for 
fraternizing with the enemy. 

There was restless commotion among the troops, 
while Knights from both sides repeatedly rode to the 
center of the arena to confer, then reported back to their 
Kings. 

After several rounds of negotiations it was finally 
agreed that Sargon would fight at "look ahead 2", while 
Microchess would fight at "IQ=3". 

The local reporters however, didn't like this 
arrangement, and one of them whispered discreetly into 
the ear of the Sargon Queen, after which the Knights 
once more rode out to confer. After some time, it was 
settled at Sargon with a look ahead of 1 , and Microchess 
at IQ=3. (What the reporter whispered to the Queen never 
was revealed). 

With these new developments, Boris the Russ quickly 
changed the odds to 3 to 1 , the reporters were delighted, 
and the Sargon King was giving his Queen some very 
questioning looks. 

They took their places on the battlefield, trumpets 
blared and the fight was on! Microchess rode in with style 
and drew first blood by capturing a Sargon Bishop. There 
was a furious scuffle, dust and horsedung covered the 
field, and at the end of the battle (on the 36th move), 



Microchess had forced Sargon into a stalemate. 

The first day of the tournament ended with both sides 
slowly climbing up their mountains to lick wounds and 
replenish troops. The Sargon King was overheard asking 
his Queen: "Who the hells side are you on, anyway?". The 
Queen just smiled, like a Mona Lisa. 

The second day of the tournament dawned bright and 
clear, (an achievement, even in Medieval Seattle, though 
it did rain later). 

Sargon, with a vengence unequaled, wiped out 
Microchess in 27 moves without even waiting for a 
decent end-game. They then proceeded to haul the 
Microchess King up their mountain, where presumeably, 
they roasted him on a spit. (The Press was not admitted, 
this being Kingly stuff, where commoners and reporters 
are not allowed). 

The Microchess crowd spent the whole night gathered 
in their courtyard, waiting for the puff of white smoke 
which would signify which of their Bishops would be 
elevated to Kingdom. A whole series of promotions took 
place that night, and at 6 AM they sent out a Press Gang, 
to recruit a new pawn. 

The third and last day of the tournament started much 
like the second. In spite of being up all night, Microchess 
fought bitterly. By move 4 they had the Sargon King in 
Check. They did it again in move 7 and in move 1 3. They 
took pawns, then a Bishop and a Rook. Sargon finally got a 
Check in move 30. The fight was long and bitter. It went 
into extra innings, it rained and the sun came out again, 
and yet the fight went on. Both sides suffered severe 
losses. Finally, on move 61, with only the Microchess 
King left on the field, Sargon dealt the final blow. 

They climbed their mountain after dark, using torches, 
and left the mess to be cleaned up by us reporters. 

Somewhere from within the Microchess fortress came 
the sound of a thin voice, crying: "Wait till next year!" 
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The programmer who writes 
machine language programs using 
Radio Shack's Editor/Assembler must 
decide before assembly where his 
programs are to be located in memory. 
This is done with the ORG pseudo-op. 
As long as one or a fixed collection of 
programs will be loaded at one time, 
there are no problems: the 
programmer simply assigns his 
programs non-conflicting addresses 
near the end of memory and sets 
MEMORY SIZE before loading to 
protect them. But what if the 
collection of assembly programs to be 
loaded is variable, or even worse, if the 
user adds more memory to his 
machine? Normally, he will have 
either to reassemble each program 
with a different starting address or be 
content with the wasted space in 
protected memory left by un-loaded 
programs. In this article, a third 
alternative is presented: namely, 
program relocation at load time. 

Why is program relocation such a big 
deal? Why not simply copy a program 
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from one location in memory to 
another? With some processors and 
with some Z80 programs this is 
possible. Such programs are said to be 
self relocating. But most Z80 
programs contain some instructions 
with pointers to absolute addresses 
elsewhere in the program. The JP 
instruction is a familiar example. 
When the assembler encounters a JP 
ADDR, it calculates the absolute 
address of ADDR, from its 
displacement in the program, plus the 
address given in the ORG pseudo-op, 
and assembles this address into the 
second and third bytes of the JP 
instruction Thus the JP instruction 
will work only if ADDR is where the 
programmer told the assembler it was 
going to be. Even if the entire program 
is later moved in memory, the JP will 
transfer execution of ADDR's 
originally specified location. And this 
problem is not just confined to JP 
instructions, but extends to all Z80 
instructions containing absolute 
addresses in their operands (e.g., LD 



HL,(ADDR); LD DE, ADDR; etc.). 
Hence, any program containing one or 
more such instructions will not be 
self-relocating, and extra measures 
must be taken to move it around in 
memory. 

What's the solution? One possibility 
is to avoid all absolute memory 
references. This is possible in some 
Z80 programs by using such 
instructions as JR and by clever use of 
the index registers and the stack. It 
can be very awkward, however, and 
leads to virtually unreadable programs 
in extreme cases. The other possibility 
is to assemble the program at a fixed 
location and to include enough 
information about the absolute 
address references in it that they can 
be modified later when the program is 
moved. This is the approach we shall 
use. 

Suppose a program is assembled 
starting at address ADDR1 but later 
moved to ADDR2 for execution. When 
this is done, all absolute memory 
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references to locations within the 
program will have to be incremented 
by ADDR2-ADDR1, the difference 
between the starting addresses. This 
can be done at load time if we include 
a relocation program in our assembly 
of the original program. After loading, 
the relocation program will be 
executed and will move the original 
program where we want it, making the 
necessary changes in out address 
references. Given such a relocation 
program, all we have to do is tell it 
where those references are. 
We can specify the locations of those 
references by using a relocation table. 
This is just a list, assembled with the 
program, of all those locations 
containing such references. Some 
assemblers will automatically provide 
such a list in their output. Such 
assemblers are frequently included 
with computers having a relocating 
loader which performs the functions 
of a relocation program while leading 
a program from storage into memory. 
Since the TRS-80 has neither, we 
have to write the relocation table 
ourselves. This is a time-consuming 
operation requiring careful attention 
so as not to leave out anything. But 
once done, it never has to be done 
again unless changes are made in the 
program. The procedure is as follows: 

1) Enter and edit your program in the 
usual manner. You will probably want 
to assemble and run it several times to 
get the bugs out. 

2) When your program is completely 
debugged, list each line on the screen 
one at a time (using the down arrow 
key). 

3) Whenever an instruction is 
encountered which contains an 
absolute memory reference to a 
location elsewhere in the program, 
write down on a piece of paper the 
label of that instruction and the 
displacement within the instruction of 
the reference (usually +1). If the 
instruction has no label, give it one 
using the editor. You can use such 
labels as R01, R02... etc., as you see 
fit. 

4) When done, you will have your 
entire relocation table on paper. Now 
you must enter it into the machine as a 
sequence of DEFW pseudo-ops of the 
form: 

DEFW[label]+[displacement] 

5) Finally, you must enter the 
relocation program provided here 
along with the labelsforthe relocation 
table you just entered, and assemble 
the whole mess together. 

The example in Figure 1 illustrates 
these last two steps. Included are the 
relocation program, a sample 
relocation table, and the program from 
which it was derived. The relocation 
program provided will work in any 
non-disk Level II system. It finds the 
beginning of protected memory, 
expands protected memory to contain 
the user program, alters the address 



references in the user program, and 
moves it into protected memory. 
Finally it jumps into BASIC, where 
MEMORY SIZE is automatically 
updated and BASIC is restarted. In 
cases where BASIC is not involved, 
the user may want to substitute his 
own memory protection and post- 
relocation startup sequences. 

A couple items in Figure 1 may be 
worth noting. First, the JP Z,002BH is 
not referred to in the relocation table. 
That is because it refers to a fixed 
location in BASIC ROM - not to an 
instruction being relocated. Also note 
that the relocation reference to PTR 
does not have a +1 added. That is 
because the memory reference at PTR 
begins right there and not one byte 
later, as it would in some three byte 
instructions. 

Once assembled and saved on 
cassette, the program may be loaded 
in the usual manner via the SYSTEM 
command. When loaded, just type / 
followed by ENTER. The relocation 



program will do its thing and return to 

BASIC, which will display: 

RADIO SHACK LEVEL II BASIC 

READY 

> — 

You can find the new starting address 

of USR by typing: 

?PEEK(1 6561 )+256*PEEK(1 6562)+1 
BASIC will display the result in 
decimal. (1 6561 , by the way is 40B1 H 
in decimal). 

There are other ways to accomplish 
relocation, but the method just 
presented is one of the simplest. One 
thing not covered by this technique is 
what to do when one relocated 
program calls another, separately 
loaded one. This kind of problem is 
solved on some machines with a 
linking loader which can indeed be a 
complex program and is beyond the 
scope of a single article to explain in 
detail. But straight relocation, as 
demonstrated here, should be 
adequate in most applications. • 





ORG 


4300'H 




; RELOCATION PROGRAM 


START 


ID 


HL,(40B1H) ; 




LD 


DE,USRE-1 ; 




XOR 


A ; 




SBC 


HL,DE ; 




EX 


DE,HL ; 




LD 


IX, RELOC ; 




LD 


B , RELOC E-R EI 


KLOOF 


LD 


L,(IX) ; 




LD 


II,(IX+l) ; 




LD 


A,(IIL) ; 




ADD 


A,E ; 




LD 


(HL),A ; 




INC 


HL ; 




LD 


A,(HL) ; 




ADC 


A,D ; 




LD 


(HL),A ; 




INC 


IX ; 




INC 


IX ; 




DJNZ 


RLOOP 




LD 


HL.USRE-1 ; 




LD 


DE, (4073111) ; 




LD 


BC,USRE~USR; 




IDDR 






INC 


DE \ 




EX 


DE,HL ; 




JP 


00E7H ; 




; RELOCATION TABLE 


RELOC 


DEPS 







DEFW 


USR+1 




DEFW 


R0J.+1 




DEFW 


PTR 


RELOCE 


DEFS 







;USER 


PROGRAM (Sarapl 


USR 


LD 


HL,(PTR) 




LD 


A, (Hi) 




OR 


A 




JP 


Z, 002 BH 




INC 


HL 


R0l 


LD 

RET 


(PTR),HL 


PTR 


DEFW 


LBUF 


LBUP 


DEFB 







DEFS 


63 


US RE 


DEFS 







END 


START ; 



Get protected memory address-1. 
Get current end of user program. 
Reset carry. 
Calculate difference. 
Get result in DE. 
Get addr. of relocation table. 
3C<-1 ; Get size of table in words, 
Get next table entry. 

Get LSB of memory reference. 

Add LSB of displacement. 

Redeposit. 

Point to MSB of memory reference. 

Get it. 

Add MSB of displacement + carry. 

Redeposit. 

Point to next table entry. 

Go back for another one. 
Move the program. 



New protection boundary. 
BASIC wants it in HL 
Back to BASIC. 



Necessary for autostart. 



Figure 1 : The relocation program as used with a sample 
user program. 
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"The heart of the development 
system is the assembler. At the 
present time, this is the most powerful 
assembler available for the TRS-80" 



AM hi 



■LY LA^OUAOE DEWELOPI 



IT SYSTI 



T R Dettmann, Associate Editor 



Assembly Language programming has always 
been looked upon as a very obscure art, 
something like magic. Programmers who are 
capable of handling it are pictured as intellectual 
types who are incapable of relating to normal 
human beings and only find love and affection 
with their computers. 

In some cases this might be true (my wife has 
always thought me to be a little strange), but in 
general it is not. People are driven to take up 
Assembly Language programming by the desire 
to make the most of the capabilities of the 
computer they are using. 

Higher level languages like BASIC (really, it IS a 
high level language) are designed to run on many 
computers with many different abilities. Because 
of this, such languages cannot take advantage of 
the inherent abilities of a particular processor. 

The game ANDROID NIM is a good example of 
what can be done by a Basic programmer who 
dips into Assembly Language for special effects. 
It is also possible with the Z80 chip at the heart of 
the TRS-80 to program the system so that it can 
output to a relatively slow printer only when the 
printer is ready to accept a new character while 
doing calculations in the memory cycles when it 
would otherwise be doing nothing. (See 80-US 
Sep-Oct 79 "A Spooler for the TRS-80", paqe 
16, by A F Pepin) 

Because there are people who are capable of 
handling Assembly Language programming 
(anyone who can think in a logical sequence can 
do it), and there are those who need the additional 
capabilities, there is need for an Assembly 
Language Development System. 

MICROSOFT'S programmers have designed 
the M ACRO80 Assembly Language development 
system and for the price of $1 75.00 you can have 
it for your very own. This system was originally 
designed for 8080 microprocessor systems, but 
MICROSOFT adapted it to the Z80 and the TRS- 
80 in particular. 

The System 
The Assembly Language Development system 
comes with four major packages which are 
essential to system development: 

EDIT80 - A random access editor with 
commands similar to those in Level I! 

42 



BASIC for editing, but far more powerful. 
MACRO80 - A Z80 assembler 
LINK80 - A relocating, linking loader 
CREF80 - A program cross reference utility 
These packages give you capabilities normally 
found only on larger systems. 

All of these are included with the MICROSOFT 
FORTRAN package for the TRS-80. So if you are 
interested in FORTRAN as well as assembly 
language, you might as well get the whole 
package. But if you want to do assembly language 
programming on the TRS-80, you should have 
MACRO80. 

We have previously covered the EDIT80 
package and the linking loader (see 80-US, May- 
Jun 79 "TRS-80 FORTRAN"), so we won't 
discuss them in any great detail here. We will 
concentrate on the assembler instead. 

The MACRO80 Assembler 
The heart of the development system is the 
assembler. At the present time, this is the most 
powerful assembler available for the TRS-80. 
MICROSOFT'S ads for the system call it the best 
Z80 assembler available anywhere. After using 
the package I believe their claim. 

The MACRO80 has features which are 
standard on larger systems. It can easily provide 
almost any capability that you have the 
knowledge to apply. Some of these are: 

1 - a complete INTEL standard MACRO 
facility 

2 - COMMENT block instructions 

3 - OCTAL or HEX listings 

4 - Titles, subtitles, or paging 

5 - Variable base input (from 2 to 16) 

6 - Relocatable or Absolute assembly 

7 - Full compatibility with the FORTRAN 
compiler 

8 - Conditional assembly instructions 

9 - COMMON block capability 

10 - The ability to assemble 8080 source 
codes 

The last feature alone makes available a large 
number of programs written for the 8080 
systems. All that is necessary to use them with 
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the TRS-80 is some adaptation to our 
Input/Output system, and relocation to RAM at 
addresses above ROM. 

With all of these added features, it takes some 
time to learn how to use the system, but the time 
spent is well worth it. Let's look at the system in 
action now to see what it is like. 

What's a MACRO anyway? 
To understand one of the most powerful 
advantages of the MACRO80 assembler, we 
have to know just what a MACRO is. In simple 
terms, it is a way to insert a sequence of assembly 
language statements into the source program by 
calling them from a predefined sequence. 

To illustrate how this works, we might consider 
the sequence of instructions necessary to 
increment a counter by one: 
LD HL,COUNTER 
LD A, (HI) 
INC A 
LD (HL),A 
If this set of instructions were going to be 
repeated many times over, it would be a waste of 
time to have to type it in each time. By defining a 
MACRO for this sequence called "BUMP", we 
can cause this sequence of instructions to be 
inserted in our program wherever we use the key- 
word BUMP. 

What's more, the MACRO can be defined with 
arguments so that the names in the body of the 
MACRO can be changed as necessary in the 
MACRO call. We could define the sequence 
above as a MACRO with the ability to increment 
any counter as follows: 
BUMP MACRO COUNTER 

LD HL,COUNTER 

LD A,(HL) 

SNC A 

LD (HL).A 

ENDM 

Now it is possible to use the command BUMP to 
increment any counter by one. For example, we 
could use the BUMP command to increment a 
counter at 7320H: 

BUMP 732QS4 
will generate: 

LD HL,7320H 

LD A,(HL) 

INC A 

LD (HL),A 

in the assembled code. 

Most people unfamiliar with MACRO'S 
confuse this with a subroutine. However, a sub- 
routine is never put into the source code at the 
point where it is called. A subroutine occupies its 
own area of memory and jumps are made to it, 
back from the program in order to execute its 
instructions. 

So why have both subroutines and MACRO'S? 
They do the same thing, don't they? No, 
MACRO'S and subroutines each have 
complementary advantages and disadvantages. 
MACRO'S create fast, in-line code while 
subroutines require jumps and returns, which can 
eat up time. 



Generating MACRO'S for complex tasks will 
make the code very long, since each time the 
MACRO is invoked, the body is assembled in the 
code stream. Subroutines exist only in one place, 

so a complex task can be put into a subroutine and 
invoked without making the code too long. 

The choice then, comes down to speed versus 
complexity. 

Evaluation 

Working with the Assembly Language 
Development system poses the same problems 
which working with the FORTRAN compiler did, 
i.e., there is a large time overhead for running 
programs in and out of the computer. To type in 
and run a program, you will have to do the 
following: 

1 - run EDIT80 to create the source file with 
the assembly language instructions 

2 - run the MACRO80 assembler to create 
the machine language file 

3 - if there was an error, go back to EDIT80 to 
correct it and then assemble it again 

4 - run LINK80 to load the machine language 
routine, run it, and creat a CMD or OBJ file 

For many people, this will seem to be too great a 
burden and they will reject the idea ot the M AC80 
assembler in favor of a package like the Radio 
Shack Editor Assembler, which has everything 
integrated into one package. 

These people should realize however, that the 
power of the assembler is only possible because 
of its size. Any smaller package such as the Radio 
Shack one will lack the features of this package. It 
is short sighted to give it up on this basis. On the 
largest computers, programming is normally 
done by going from one program to the next. 
Integrated packages with everything in them are 
uncommon. 

In order to properly test the M AC80, I chose to 
run some simple programs that involved very little 
effort to make run correctly, as well as a larger 
project that I have been at for some time. 

The first program I worked with is the screen 
white-out routine from the Radio Shack Editor 
Assembler manual. This routine is trivial, but 
since it is a well known standard routine that 
many people have run, I felt it would be a good 
standard. 

The routine as compiled by the MAC80 
assembler is listed below: 

00100 ORG 700H 

3C00 00200 VIDEO EQU 3C00H 

7000 21 3C00 0300 LD HL.VIDEO 

7003 11 3C01 0400 LD DE,V!DE0+1 

7006 01 0400 00500 LD BC400H 

7009 36 BF 00600 LD (HL),0BFH 

700B ED B0 00700 LDIR 

700D 06 05 00800 LD B,5 

700F 21 FFFF 00900 LP1 : LD HL.0FFFFH 

7012 2B 01000 LP2: DEC HL 

7013 7C 01100 LD A,H 

7014 B5 01200 OR L 

7015 C?7012 01300 JP NZ.LP2 
7018 10 F5 01400 DJNZ LP1 
701A C3 0000 01500 JP OH 

01600 END 7000H 

By comparing this with the assembled routine in 
the manual you can see that there is no essential 
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difference between the M AC80 assembly and the 
Editor Assembler assembly. This is only to be 
expected if these assemblers are doing the same 
thing. 

Another routine, similar to the first, was tested 
to blank out the screen and write a message there. 
In the same manner as before, the routine worked 
well. 

The larger project used to test the M AC80 was 
the translation of a LISP interpreter for the 8080 
from Dr DOBB's JOURNAL for the TRS-80. 
Though the project is not done yet, the MAC80 
assembler is making progress much simpler since 
the assembler can work with the 8080 codes. 

After typing in the first half of the program 
directly from the magazine, S assembled the code 
with the M AC80 to see where I had made syntax 
errors, etc. At first, I had an error on nearly every 
line out of about 300 lines. It took only five 
minutes to trace this down to improper use of 
the MAC80 .COMMENT statement to enter 
block comments. 

To correct the error, I had to replace a single 
character in 6 lines. The EDIT80 Editor allowed 
me to do that by executing a single substitution 
command: 

S ,0[BREAK] $ [BREAK] / [BREAK] 

This command caused the improperly used 
delimiter ($) to be replaced by a slash(/). 

Assembling after this substitution left me with 
only 19 errors in 300 lines, and most of these 



were undefined symbols from the part of the 
program that had not been entered yet. 

Another question I considered important was 
whether the files generated by the disk based 
version of the Radio Shack Editor Assembler 
(specifically the Apparat version) were 
compatible with the MAC80. 

To test the compatibility, I tried to read a disk 
file created by the Apparat Editor Assembler. I 
found that S could read it in with the EDIT80, but 
couldn't read in the line numbers. The line 
number format is incompatible between the two 
assemblers. 

This can be compensated for with EDIT80 
since you can read in the file, eliminate the old 
line numbers which will appear as graphics 
blocks on the screen, and store the file with the 
new MAC80 line numbers. You can't go the 
other way however, since the Radio Shack 
Editor Assembler has no provision for handling 
formats not the same as those stored by the 
assembler itself. 

Overall 
In the final analysis, the MAC80 is the most 
capable assembler presently available for the 
TRS-80. In some respects it has more power 
than many assembly language programmers will 
use. But if you need the capability of a full 
development system and you want the backup 
power to accomplish nearly any task that can be 
accomplished with assembly language 
programming, then there is no package more 
suited to your needs than the MACRO80. • 
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EPIC MICROCOMPUTER GAMES 
FOR THE TRS-80® (LEVEL II, 16K] 
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"TAIPAN is so intriguing that I played for over six 
hours when I first received a copy. " 

Ramon Zamora 
RECREATIONAL COMPUTING 



mi 



m 




jilK 



As Captain of the starship Enterprise, your mission is to 
destroy the Klingon battlecruisers which have invaded 
Federation space— before their planned attack upon 
Starfleet HQ! 

You have phasers to blast the 
enemy from the void, and a 
compliment of photon tor- 
pedoes which can destroy 
anything in their paths. Several 
Starbases are available for re- 
fueling and replenishment. . . 
but watch out for the fickle 
Romulans, who attack unex- 
pectedly using cloaking devices! 

A tough, enjoyable game, using excellent graphics. 

Live Long and Prosper-but keep you shields up!!! 

Available on cassette for $9.98 -by Dave Sparks 




You're on the wild and woolly China Coast of the 
1860's. Newly arrived, you are up to your neck in debt 
to Hong Kong's Triad underworld. 

With your borrowed money, you've 
invested in one small ship. With 
that, a bit of capital, lots of 
determination, and no scruples 
at all, you're prepared to pay 
bribes, battle pirates, and 
brave the tai-fung storms. 

This exciting and challenging game will thrust you into a 
world long (and thankfully!) gone. 

As the ancient Chinese curse states, "May you live in in- 
teresting times. " 




Available on cassette for $9.98 



-by Art Canfil 



NEWLY AVAILABLE! GAMESETTE 1: Four quality 

1000MILES $11.98 Level II games! Only$11.98 



■»r- Postpaid in the US. California residents 
} *■■ add appropriate 6% or 614 % sales tax. 
»- -■ DEALER INQUIRES WELCOME! 
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MILLER MICROCOMPUTER SERVICES OFFERS PROFESSIONAL AND HOBBYIST 
SUPPORT FOR YOUR TRS-80 MICROCOMPUTER 



THE LIBRARY 100: 100 L2 programs on 5 tapes, with bus- 
iness, home, education, games & graphics $49.50 

WIN21: A practice & tutorial program for winning blackjack, 
based on Thorp's book, "Beatthe Dealer", which is included with 

L2 tape $29.00 

ELECTRIC PENCIL: The most popular character-oriented word 

processing system, L2 $99.95 

At last, on disk with disk I/O! $149.95 

SARGON II: The best L2 chess tape, now better! . . . $29.95 

LEVEL I IN LEVEL II TAPE: Regain those Level I capabilities 
when needed, no hardware mods! $17.00 

RENUM: L2, ten times faster than Radio Shack's version, easier 

to use, and available now! $17.00 

G2 LEVEL III BASIC: L2 tape with many disk features, some 
new commands as well $49.95 



TERMINAL: TERM program mod, makes your Radio Shack RS- 
232 board and modem compatible with computer bulletin boards 

& most other computers $7.00 

MMS DISK BOOKKEEPING SYSTEM: Small accounting 
package for 32K TRS-80 with one disk drive, printer optional. To 
be used with the popular "Dome Simplified Weekly Bookkeeping 
Record" (available in most stationery stores or from MMS, for 
$5.95) on disk 25.00 



MMSFORTH: A very professional version of this fast and 
powerful language, specifically written for TRS-80. Includes 
introductory documentation with further references, demo 

programs including Game of Life, etc L2 tape $4 *'«c 

On disk, vv»th disk I, and virtual memory! $64.95 

MicroFORTH PRIMER: The best book on the subject and the 

major manual for use with MMSFORTH $15.00 

AUTOK & QEDIT: L2 tape adds auto repeat to all keys plus 
screen-oriented editing (63 char max lines). Includes infor to 

move to disk $1 4.95 

AUTOEDIT: Above on disk, for 32 & 48K RAM (if not buying 
other programs on disk, add $5 00 for disk $14.95 

THE BEST IN DISK UTILITY PROGRAMS: 

"RENUM,BASTci..$15.00ea;EDTASMMODS, DISASSEM, 
LMO FFSET, SUPER ZAP!..$25 .00 ea; plus $5.00 per disk. 
NEWDOS: Apparat's upgrade of DOS 2.1 with 30 corrections, 
20 major new features We believe it is the TRS-80 Software of 
the Year! Changes & DOS itself extensively documented 

On Disk $49.95 

NEWDOS+: Special combination of NEWDOS, above 6 utilities 
and more, on disk and with documentation (now hear 
this! $99.00 That's right, now just $99.00 instead of 
$199.00! Our best seller! 

MMS recommends you add AUTOEDIT (see above) to your 
NEWDOS+ disk; add $14.95 



Ordering info: Payment in full. Mass orders add 5% tax, all add $1 00(first class mail), books & Library 100 require $2.00 shipping 
State number of disks and RAM size (most disk programs need 32K, most tapes 16K). FREE REPLACEMENT OF DEFICTIVE 
MERCHANDISE— NO RETURNS ASK FOR FREE FLIER! 

MILLER MICROCOMPUTER SERVICES 

61 Lake Shore Road 

Natick, MA 01760 

(617)653-6136, 9 am to 9 pm ETZ 
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AP1 is a general ledger package with 
check journal, income statement, 
balance sheet and checkbook recon- 
ciliation routine. Designed for the 
small business or homeowner. Up to 
50 entries and 40 accounts per 
period. 
$25.00 



"Accounting Pack I by SAWYER 
SOFTWARE can be described in one 
word: Fantastic. Any who has 
prepared a balance sheet manually 
will have a slight heart murmur upon 
using the Accounting Pack. It is 
amazing that the program fits in 
8K. I would say the Accounting Pack 
is useful and could justify the price of 
a PET unto itself for any small 
business." 
Review in BEST OF PET GAZETTE. 
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Quality Business Software 
For PET tm orTRS-80 tm (level II 16K) 



AP2 has all the features of AP1 , plus 
up to 250 entries per period, Menu, 
formatter for reports and more. 
Requires at least 16K in PET or 
TRS-80. 

AP2 also utilizes a printer for the 
reports. Send device number of 
printer with order for PET. 
$45.00 



* * * NEW * * * 

Disk Business Software For Your TRS-80 
GENERAL LEDGER- Maintains 
complete financial information on 
diskette. Generates hard copy of 
Trial Balance, Income Statement 
(with percentages), Balance Sheet 
and Check Journal. Includes 
commands to edit data, close out 
year end accounts and debit-credit 
verification. 

$125.00 

PAYROLL— Computes FICA, 
Federal and State taxes. State is 
calculated on percentage of gross 
pay and can be customized for your 
particular state. Will allow use of 
City tax and /or other deductions. 
Utilizes printer for hard copy of 
Payroll Register, including current, 
quarterly and year-to-date totals. 

$125.00 

All disk software requires at least 
32K and one disk drive. 



Payroll computes tax information 
and updates totals for quarterly and 
yearly reports. Employees can be 
salaried or hourly and pay periods 
can be either weekly, bi-weekly, 
semi-monthly or monthly. Any 
number of employees (8 per cassette 
for PET, 25 employees per cassette 
for TRS-80). 
$30.00 



Payro!l-16K for PET. Same as above 
plus ability to get hard copy of 
individual employee records and 
stores 25 employees per cassette. 
$45.00 



Printer Payroll (TRS-80)— Includes 
same features as PAYROLL, plus 
utilizes a printer for hard copies of 
employees records and stores 25 
employees per cassette. 



B.A. allows management to have 
available to them information for 
financial planning decisions utilizing 
ratio and growth analysis. 
$30.00 



Call or write for your 

FREE BROCHURE 

on ail our 

PET tm & TRS-80 tm 
programs. 



Telephone Orders Welcome 



SAWYER SOFTWARE 

201 Worley Rd., Dexter, Mo. 63841 
(314)624-7611 



WW" 

Dealer Inquires are Invited. 
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STOCK MARKET PROGRAM 

PART 3, SELL/TAX 

DOS & Printer Required 



The 3rd of a 3 part series. By Fred Guth & John Knoderer> st Louls m 

10 REM FILENAME SELL/TAX 

20 REM HOW MUCH TAXES WILL I HAVE TO PAY 

30 REM IF I REINVEST, WHAT RETURN WILL I NEED 

TO MAINTAIN CURRENT INCOME 
40 REM BASED ON 1979 TAXES (NOT 1978) 
50 PRINT: PRINT 

60 LINE INPUT"TYPE IN THE DATE TODAY -";A$ 
70 INPUT "ENTER THE NAME OF THE STOCK -" ;N$ 
80 INPUT "NUMBER OF SHARES TO BE SOLD IS -";N 
90 INPUT "THE UNIT COST OF THE STOCK WAS -"?U 
100 INPUT "THE CURRENT MARKET PRICE IS -";M 
110 INPUT "THE YEARLY DIVIDEND PER SHARE NOW IS -";D 
120 TD=N*D 

130 INPUT "BROKER'S COMMISSION PER 100 SHARES IS — ";BC 
140 INPUT "ENTER YOUR TAX BRACKET -";TB 

150 PRINT 

1 60 TC=N* (BC/1 00) :AR= (N*M) -TC :PR= (M*N) -TC- (U*N) 

170 TX= (PR* . 4 ) *TB : AT= ( (M*N) - (BC/1 00*N) ) -TX 

180 CY=100*D/U:X=INT(CY*100)/100 

1 90 NY=1 00*TD/AT: Y=INT (NY*1 00) /1 00 

200 CLS: LPRINT "DATE OF REPORT IS -" ;A$ rLPRINT" "rLPRINT" "rLPRIN 

T"NAME OF THE STOCK IS -" ;TAB (45) ;N$ rLPRINT" " 

210 LPRINT"NO. OF SHARES TO BE SOLD IS -" ;TAB (50) ;N:LPRINT"UNIT 

COST PER SHARE WAS ~" ;TAB (45) ; :LPRINTUSING"$### , ####.##» ;U:LPRIN 

T"THE CURRENT MARKET PRICE IS -" ?TAB (45) ; :LPRINTUSING"$### , #### . 

##";MsLPRINT" " -pirwti ,*»«■«-. 

^S*^? 1 ^!!^?,^ ^ 1 ^' 8 COMMISSION WILL BE -» ;TAB (45) ; rLPRINTUSI 
NG $###,####. ##";TCrLPRINT"NET AMOUNT FROM THE BROKER WILL BE -" 
;TAB(45);:LPRINTUSING"$###,####.##»;AR:LPRINT"THE GROSS PROFIT W 
ILL BE - ,, ;TAB(45);:LPRINTUSING"$###,####.##»;PR:LPRINT" » 
230 LPRINT"THE TAX (BEFORE MINIMUM TAX) WILL BE -" ;TAB (45) ; :LPRI 
NTUSING"$###,####.##» ? TX:LPRINT" » 

? 4 L^ R ^r' THE NET AFTER TAX WILL BE - M ;TAB(45);:LPRINTUSING"$## 
{? !*! ;AT:LPRINT " " :Lp RINT"THE YIELD ON COST NOW IS -";TAB(5 

250 LPRINT "THE YEARLY DIVIDENDS 

NOW TOTAL -";TAB(45) ; rLPRINTUSING" $###,####.##" ;TD 
260 LPRINT"A NEW INVESTMENT WOULD HAVE TO YIELD 

TO MAINTAIN CURRENT INCOME -" ;TAB (50) ; Y; "%" 
270 F0RI=1T01 2: LPRINT" " :NEXT:GOTO50 
280 END 
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READY 
>RUN 

TYPE IN THE DATE TODAY -AUG 20, 1979 

ENTER THE NAME OF THE STOCK -? AM BRANDS 

NUMBER OF SHARES TO BE SOLD IS -? 250 

THE UNIT COST OF THE STOCK WAS -? 12.50 

THE CURRENT MARKET PRICE IS -? 24.75 

THE YEARLY DIVIDEND PER SHARE NOW IS -? 0.85 

BROKER'S COMMISSION PER 100 SHARES IS — ? 1.70 

ENTER YOUR TAX BRACKET -? .38 

DATE OF REPORT IS -AUG 20, 1979 



NAME OF THE STOCK IS - 

NO. OF SHARES TO BE SOLD IS - 
UNIT COST PER SHARE WAS - 
THE CURRENT MARKET PRICE IS - 

THE BROKER'S COMMISSION WILL BE - 
NET AMOUNT FROM THE BROKER WILL BE - 
THE GROSS PROFIT WILL BE - 

THE TAX (BEFORE MINIMUM TAX) WILL BE - 

THE NET AFTER TAX WILL BE - 

THE YIELD ON COST NOW IS - 
THE YEARLY DIVIDENDS 

NOW TOTAL - 
A NEW INVESTMENT WOULD HAVE TO YIELD 
TO MAINTAIN CURRENT INCOME 



AM 


BRANDS 


$ 


250 
12.50 
24.75 


$ 
$ 
$ 


4.25 
6,183.25 
3,058.25 


$ 


464.85 


$ 


5,718.40 




6.8 % 


$ 


212.50 




3.71 % 



This is the third and last install- 
ment of a series of programs 
designed to keep track of your 
stocks. The first, called STOCK 
PRO, was presented in the Jul- 
Aug 79 issue. The second, called 
STOCK YIELD, was presented 
in the last issue. 

This final program is called 
SELL/TAX, and is the crucial one 
in the determination as to sell or 
to hold. Sometimes, taxes are so 
high that it is hardly worth 
selling, and this program can give 
you that last "push" towards a 
decision. 

The preceeding programs in 
this series gave a practical 
cataloging method whereby all 
your stocks are listed on one 
page, with unit costs, total costs 
for each stock, unit and total 
market values, and the indivi- 
dual and total gains and losses. 
Then, in the second of the series, 
the program listed and 
calculated, again on one page, 
the percent of return for each 
stock, based both on costs and 
on markets. 

With all this information on your 
very own situation, and with a 
"feel" of the current market, you 
are now faced with decisions 
whether to sell one or more 
issues. This program can -give 
you insight into that decision. 
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What it does, is to tell just what 
you will receive, and what you 
will have to pay in taxes. Also, if 
you should reinvest, it will tell 
you what to look for in the way of 
returns in order to maintain your 
current income. 

Inputs are as shown in the 
sample run. The date may be 
entered as Aug 27, 1979 or as 
08/27/79. Watch the Broker 
commission, as it is entered as a 
dollar value per 100 shares. Enter 
your income tax bracket as a 
decimal value i.e., .38 for 38 
percent. 

After you have entered your tax 
bracket, the printer will start 
printing as shown in the bottom 
half of the sample run. After the 
run is complete, the program will 
return to the beginning and 
prompt you to enter another day 
and stock. Break to quit the 
program. There are no disk files 
to be retrieved or stored during 
♦this program. 

With these tools, STOCK PRO, 
STOCK YIELD and SELL TAX, 
you can keep on top of your 
stock investments more than 
before. Use them to check 
periodically, you should find you 
are more willing to watch the 
market now, because it is much 
easier than with pencil and 
paper. • 



Disco-Tech ,„ 

DDT 

T.M. 

Disc Drive Timer 

forTRS-80(16K,32K,48K) 
& Apple Microcomputers 
Works with any disc drive. 

Radio Shack (new & old 
model drives), Shugart, MPI, 
Pertec & Vista. 

Get the bugs out of your disc drives 
with DDT, DISCO-TECH's brand- 
new program which lets you analyze 
and adjust disc drive motor speed 
within a tenth of an RPM (in a total 
300) with a real time graphic display. 
Anybody can do it! All you need is 
DDT. two screwdrivers, and five 
minutes' time. No more down time 
and costly repairs. DDT is faster, 
easier, more accurate than strobe 
timing - and DDT is the ONLY way 
to adjust a Pertec. short of taking it to 
a repair shop. Incorrect motor speed 
causes lost data and program in- 
compatibility. DDT lets you check 
disc drive motor speed routinely with 
a detailed motor speed analysis, so 
your drives are always running right. 

Be sure to specify TRS-80 or Apple. 

P^CCOfha ^1 4.^ Apple available 
V^abbeiLe J.** on diskette only. 

Diskette 19 95 Postpaid 
Check, M.O., Visa, Mastercharge 

California residents add 6% sales tax. 

MLUP-1 

Machine Language Utility 
Package No. 1 

TRS-80 Level II or Disc BASIC 
(16K, 32K, 48K) 

Six machine ianguage routines to 
make your TRS-80 more efficient, 
versatile and trouble-free. 

KEYBOARD DEBOUNCE/REPEAT - 
FORMATTED INPUT - UPWARD 
SCROLLING - DOWNWARD 
SCROLLING - SHIFT & DELETE - 
SHIFT AND INSERT 



Postpaid 



$25 

Write today for complete 
details or to order. 

discos 
■ech 




T.M. 

microcomputer products 
a division of 

Morton Technologies, Inc. 

P.O Box 1 1 1 29, Santa Rosa, Ca. 95406 



Dealer inquiries invited. 
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BUSINESS 
COMPUTING 



John Strader, CPA, Business Editor 



Prior articles in this series have given 
you a brief explanation of what will be 
available in the future and some of the 
features that are desireable in good 
business software. This article will 
give a brief explanation of some 
accounting software which is 
currently available. 

There are currently three types of 
accounting systems that are available 
Listed after each of the three types of 
systems is an example of that system 
which will be discussed in this article: 
(1) An income statement system (The 
Miller Microcomputer Services-Dome 
Bookeeping System), (2) A general 
ledger system (Radio Shack General 
System), and (3) An integrated 
accounting package (Adam Osborne & 
Associates). Each one of these 
packages is good for a certain type of 
business operation. 

I am sure there are also other 
packages which are very good; 
however, I am familiar with these 
systems. There are also TRS-80 
versions of the Osborne package; the 
names of the dealers and versions can 
be obtained from Adam Osborne & 
Associates. Each version of the 
Osborne & Associates will be slightly 
different and have different sort 
routines, data entry routines, etc. 
which may make some versions better 
than others. I haven't compared all of 
the versions so I don't know which is 
best. I will not try to compare the Miller 
Microcomputing Services-Dome 
Bookeeping System with the Radio 
Shack and Osborne packages because 
it is for an individual who wants a 
statement from a check register. 
Generally, this system should be 
usable by anyone. 

The first type of system, The Miller 
Software-Dome Bookeeping System, 
should be used by a smaller 
businessman who does not need a 
balance sheet, and doesn't have a 
fulltime bookeeper. This system is 
especially adaptable to a service 
business that is on a cash basis of 
accounting and does not need cost 
centers or departmental income 
statements. 

The second type of system, The Radio 
Shack General Ledger System, should 
be used by a small business that needs 
an income statement and a balance 



sheet. This business will probably 
need a bookeeper or a public 
accountant-bookeeper who can help 
with the procedures necessary to 

obtain an accrual basis of accounting. 
Once the accounting procedures are 
understood he should be able to use 
the system with a minimum of 
additional help from his accountant. 

The third type of system is The 
Osborne & Associates Integrated 
General Ledger System, which 
consists of a general ledger system, 
accounts receivable system, accounts 
payable system and a payroll system. 
The complete system has the 
following capabilities: It will print 
checks to suppliers and payroll 
checks; prepare invoices and keep 
track of receivables and payables; and 
keep track of payroll-withholding, 
FICA, and prepare W-2's. It will then 
post all of these transactions into the 
general ledger system of accounts. 
The general ledger system will print a 
general ledger, income statement and 
a balance sheet. The Osborne System 
will also let you departmentalize your 
income and balance sheets which will 
allow you to obtain separate income 
statements for each profit center. This 
type of system is ideally suited to a 
small to medium size business that 
has a fulltime bookeeper. Of course 
you can also just buy various parts of 
the system. An individual with little 
accounting background or experience 
could use the accounts receivable, 
payable and payroll with little trouble. 
However, to get the maximum 
benefits out of the entire system you 
will probably have to understand 
accrual accounting. 

Regardless of which system you 
decide to use you should be aware of 
the necessity to retain supporting 
documentation for you computer 
entries, to maintain audit trails and be 
able to explain all entries to auditors, 
IRS agents and any other parties that 
have a right to examine your records. 
Generally, the taxing statutes place 
the burden on the businessman to 
provide a complete and accurate set of 
records. To give you an example, don't 
make payments to suppliers and then 
destroy invoices Also make certain an 
entry can be traced from a check into a 
specific general ledger account. Label 



all deposits so you can tell where the 
receipts came from. Use sequentially 
numbered invoices, checks and other 
documents. Generally, computer 
posting reports should also be 
sequentially numbered. I was a tax 
auditor and have examined many 
businesses; it can be very costly if the 
records are in a shambles. 

Try to set up a routine and post from 
similar documents, journals, check 
registers or invoices each month, This 
simplifies the posting procedures. The 
interfacing of manual procedures and 
computerized procedures is the 
greatest weakness in the majority of 
computerized accounting systems. 

I have used and modified the Radio 
Shack and the Taranto version of the 
Osborne & Associates General Ledger 
System. Both systems have strengths 
and weaknesses. I will listthefeatures 
of each system and comment on them. 

Printout of Reports 

Radio Shack. The general ledger 
printouts, transaction reports and the 
trial balance are good. However, in my 
opinion, the balance sheet and income 
statements are not very good. They 
have stars around the headings and 
don't appear very professional. This 
can be fixed very easily. 

The balance sheet will not allow 
beginning capital or equity accounts 
or a classified balance sheet - dividing 
the balance sheet into current assets, 
fixed assets, other assets, current 
liabilities, other liabilities, and 
stockholder's or owner's equity. 

The income statement catagories are 
set up so that you must have a cost of 
goods sold statement; many service 
businesses have no cost of goods sold. 

Osborne & Associates: In myopinion, 
the Osborne printouts of the general 
ledger, income statement and balance 
sheet are better than Radio Shack. 
However, I was not completely 
satisfied with these statements either. 
I deleted the dollar signs and added 
commas after thousand, hundred 
thousand, etc. This is easy to change. 
The balance sheet and income 
statements are very flexible and can 
be set up to fill your needs. 
Security 

Radio Shack: Of the two packages, 
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Radio Shack is probably more secure, 
because once the files have been set 
up and daily transactions are entered, 
tt is harder to change or delete the 
accounts without printing out a 
statement. The posting reports also 
have report sequence numbers on 
them. However, anyone with 
programming expertise would have 
little trouble avoiding these controls. 
Radio Shack has no security controls 
over entry to the system. 

Osborne: The accounts can be 
changed at will in the file 
maintenance portion of the general 
ledger system and no paper report is 
generated. Accounts should not be 
changed in this method (see prior 
explanation of audit trails). There are 
no sequential numbers on the reports 
to control report printout sequence. 
The Osborne system does have 
password protection to the general 
ledger system. 

Documentation 

Radio Shack: The system has an 
operating manual which generally 
explains how to operate the system. 
The manual also contains program 
listings; however, there are no file 
layouts, explanations of code or 
program variables. 

Osborne: The Osborne & Associates 
have very well documented file 
layouts, code explanations, and 
variable explanations. This makes for 



relatively easy modification of 
"the programs. The Taranto & 
Associates version of Osborne is 
written in TRS-80 basic while the 
Osborne books are in Wang basic. 
There are minor problems because of 
different language statements. 
However, the Taranto code sequence 
follows the books almost exactly and I 
had very little problem modifying the 
programs. 

Operation 
Both the Radio Shack and Taranto 
version of the Osborne & Associates 
package have operated for me with 
minor problems using my two disk 
drive system and the NEWDOS 
operating system. 
While none of these programs have 
met all the features listed in my 
software article, they do provide a 
workable system. I have not used the 
complete Taranto package, only the 
general ledger system. I hope this has 
given you some helpful information 
for selecting an accounting system for 
your business. 
Certain modifications to the Radio 
Shack general ledger system have 
been prepared; the modifications 
provide for a balance sheet with 
current assets, fixed assets, other 
assets, current liabilities, other 
liabilities and stockholder's equity 
sections, including beginning capital 
accounts. All of the income statement 



category headings can be set to 

operator specifications. The printout 

of cost of goods sold can be deleted or 

changed as desired. The programs will 

give you a more professional looking 

income statement and balance sheet 

to present to your banker, suppliers 

and for internal use. 

These changes and modifications 

can be obtained from 80-US by 

sending in a disk with a copy of the 

Radio Shack general ledger system on 

it. We do not sell Radio Shack general 

ledger systems. You must purchase 

these from Radio Shack. We will 

merge the program modifications into 

the Radio Shack programs and send 

you a sample set of accounting 

records set up on the Radio Shack disk 

and an accounting manual explaining 

how to keep records, set up manual 

procedures and audit trails. When 

sending in the disk, specify whether 

you are using the tractor feed or roll 

paper type printer. Also specify 

whether you want your sample 

accounting records to be a service, 

retail, or manufacturing accounting 

system. 

The complete cost will be $30.00 for 
program modifications and the 
manual. The manual, which can be 
used for other general ledger systems, 
may be purchased separately for 
$15.00. Program modifications will 
not be sold without the manual.® 




Deluxe fTTTY tor the TOS-80 

Adds these additional RTTY features to the M80. 

P Split screen display Full ASR. 

M Save all text on cassette. 

m Instant Replay RCV and XMT text. 

m Instant break operation preserves butlers 

m WRU save on cassette automatically. 

M Execute external programs interactive graphics. 

B One time callsign insertion. 

B Auto line numbers, margin labels, CR / LF, CR suppress, XMTR control. 

M 4 small messages (255 char, ea.) plus big message (up to max. RAM). 

M Additional RY, FOX, CQ messages. 

H UT4 output speed control B Baudot (4speeds) plus ASCII (110 baud). 

Requires the 
M80 Ham 
Interface. 




$99 



M80 Ham Interface 
Send Receive RTTY & CW 

B Auto send. & receive: RTTY 4 CW 

B Complete hardware & software. 

B Connects to TRS-80 User Port 4 Key / headphone 

B 10 message memories 255 char. ea. 

m Keyboard buffer allows typing ahead. 

B Uses built-in PLL or external TU. 

B Includes hardware, cassette 4 manual. 

B Morse trainer random 5 letter words. 

m Requires Level II Basic 4 16K RAM. A 

NEW FEATURES* 

B MORSE tutorial-10 lessons-corrects mistakes- 
Simplest, fastest way to learn the code! 
B Auto-numbering contest keyer. 
B Interactive Graphics-Custom PIX. 
B Auto transmitter control-PTT. 



jacks 



Assembled 
& Tested 

$149 



PET, APPLE, SORCERER versions available. 
Write or Call for Complete Catalog. 



California residents add 6% tax 



A14CROTRONICS, inc 



«(R) 



P.O. Box 51 8 C T) Keyes, CA 95328 (209) 634-8888 / 667-2888 

We are experiencing telephone difficulties, please keep trying. 
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A specially designed SF TACTICAL BATTLE GAME for 
your TRS-80 Computer. 

The man called Sudden Smith watched the five blips on 
his screen spread out to meet the enemy. Two freighters 
converted into something like battlewagons, powerful 
but slow, and three real cruisers: the most powerful group 
of warships ever seen near the Promethean system except 
for the Stellar Union fleet opposing them. Everyone was 
calling it Starfleet Orion, though it existed for only this 
day. It was life or death, and, after the object lesson on 
the planet Spring, everyone knew it. 

STARFLEET ORION is a complete 2 player game system 
® rule book • battle manual • cassette 

• ship control sheets • program listings 
Includes 2 programs, 22 space ship types, and 12 playtested 
scenarios. Game mechanics are extremely simple', but play 
is exciting, challenging, and rich in detail. Specify TRS-80 
| Level II, 16K ($19.95). 

Ask your local dealer or send your check to: 

Automated Simulations 
Department U 
P.O. Box 4232 
Mountain View, CA. 94040 
California residents please add 6% sales tax 



MATH-PAK-1 



MATH-PAK -1 is an educational system 
designed to instruct the user in the addition, 
subtraction, multiplication, and division of 
whole numbers. 

Long hand procedures are simulated by 
allowing the user to enter one or more digits and 
see the resultant operation before proceeding to 
the next step. 

Other features include: Immediate Error 
Check; User Selected Difficulty Levels; Auto 
Digit Positioning, Carryovers and Remainders; 
Scoring; Games; and more. 

An absolute MUST for every TRS-80 user with 
elementary school age children. 
MATH-PAK-1: Available for $14.95 (L2-16K) 

Dealer & Educational Inquires Invited 
Mass. Residents Add 5% Tax 



EDU-WARE 

P.O. BOX 336 

MAYNARD, MA 01754 
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779 Line Printer Timer 

Works with TRS-80® and 

Centronics® 779 Line Printers 

Turns Motor ©n and off 

Automatically 

No software or hardware changes needed 
Saves motor life and power. Just solder 3 
wires and mounts inside printer. Dealers 
wanted, inquire on company stationery, 
also O.E.M. and service accounts wanted! 
$95.00 complete with one year warranty. 
Make checks payable to: 

Digital Timing Devices 
4306 N.E. 6 Ave. 

Ft. Lauderdale, FL 33334 USA 
Ph©ne #(305)561=3757 

Division of D. S.S.I. 

• These are registered trademarks for Radio Shack & Centronics. 
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CHESS * BACKGAMMON * MORE! 




NEW MACHINE LANGUAGE GAMES! 

Z-CHESS for 16K Level II 

Play the classic game cf CHESS using the TRS-80 graphics. Seven 
levels of difficulty (up to six levels of "look ahead") provide 
a challenging gan,e for all. Alpha-Beta pruning and movs sortinq 
aro employed to keep response times to a minimum. SETUP mode 
allows the board to be arranged as desired. Plays all moves- 
deluding CASTLING and EN PASSANT captures. Numbered squares 
simplify move input. Possibly the fastest good strategy chess 
game available! $17.95 

BACK-40, for 16K Level II 

A superior opponent which makes extensive use of the TRS-80 
graphics to display a regulation style BACKGAMMON board of 
™"1 S ua lity and clarity-including the dice! BACK-40 
UOUBLES if it stands a good chance of winning-which it usually 



does! Every feature of 



egulation BACKGAMMON match 



included~even keeps score! $14.95 

DR. CHIPS for 16K Level II 

A fascinating program based on the famous "DOCTOR" and "ELIZA" 
programs. Simply "TALK" (sr. "TYPE") to your computer-DR. CHIPS 
will analyze your sentences and "TALK" back to you-immediatelyl 
Although DR. CHIPS' responses should not be taken seriously, he 
is the ultimate computer introduction for the family and 
friende-and a super "conversationalist" at parties! $14.95 

Immediate shipment by first claee mail - Texas res. add 5% 
Order by m al l or phone <VISA. MaeterCharge accepted) from, 

The Soft wane Association 

P. 0. Box 58365 

Houston. Texas 77058 
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HOME HEAT LOSS 

CALCULATION 

PROGRAM 

Ralph White, Columbus, KS 



The time when we bought houses because of the 
unique bay window are as much history now as buying a 
car because of the stylish fins on the rear fenders. It if is 
too expensive to drive the car, you can park it and stay at 
home. But what do you do if it is too expensive to heat your 
home? Present and future homeowners will have to be at 
least as concerned about the energy efficiency of their 
homes as they are their cars. 

The program listed with this article performs a heating 
requirement audit. The aim of the audit is to provide a 
projected average monthly heat cost for each month of 
the heating season. The only concern of the audit is fuel 
consumed by the heating unit; energy for cooking, 
lighting, and other appliances are not considered. 

Before running the program you will need to have at 
hand some specific information about the house. The 
total surface area of each exterior wall, the area of each 
wi ndow and door on each exterior wall, and the amount of 
insulation in each wall is needed. The program will 
subtract the window and door area as needed. 

Consider, for the purpose of heat-loss, sliding glass 
doors as windows. Keep the infomation for each exterior 
wall separately. 

Calculate the floor area and note if it is over a basement, 
crawl space, concrete slab, and any insulation. If parts of 
the floor fit into different catagories, enter each part 
separately, the program will combine them appropriately. 
The ceiling should be treated like the floor. If insulation 
amounts vary, enter the area of each part separately. 

The program computes the rate of BTU loss for a 
particular house. It allows for user input of the 
information and data gathered earlier. Using this 
information, the program generates two tables and a 
straight line graph. The first table displays the percent of 
heat loss through walls, doors, floor, ceiling and 
windows. The second table displays the number of BTU's 
lost per hour for temperatures ranging from +50 to -30 
degrees Farenheit. The graph pictures the information in 
the second table. The final piece of information given by 
the program is the rate of BTU loss per hour per degree 
below 65° F. 

This program could be used to determine the feasability 
of installing additional insulation where it could be most 
beneficial The program is written in Level II BASIC. The 
graph is not essential to the program, and may be deleted 
without loss of information to the user. The program 
requires 16K of memory. 

For more information regarding temperature data, for 
various cities, obtain the Federal Energy Administration 
publication, "BUYING SOLAR", (FEA/g-76/154). 

Finally, if unpleasantly high fuel costs are projected, 
remember that beating on the computer has no effect on 
the results. • 

(Please turn page for program listing) 
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Take the gamble. 

Pull the arm on Bandito, the graphic TRS-80* slot 
machine with sound effects. 

Hear the Bandito 's arm creak as it moves. Wait anx- 
iously as the spinning and clicking wheels slow to a 
stop. And, if your luck holds out, you'll see your win- 
nings pile up! 

Bandito will provide hours of fun and entertainment 
on your TRS-80 microcomputer. The fast graphics are 
excellent animation and the sound effects give the feel- 
ing of actually playing the slots. Bandito is good for 
demonstrating your computer to friends, a great party 
program, and enjoyable entertainment at any hour. 

Sound effects on Bandito, as on all Acorn programs, 
are made through the cassette cables. You just plug a 
small speaker amplifier into the AUX cable arid you'll 
hear the arm creak, the wheels spin, and the winnings 
pile up. 

Acorn produces several programs with sound 
effects. These include Star Warp and Lunar Lander, 
Alien, Star Trek, Ting-Tong, Music, Codebreaker, Word 
Challenge and more. All available for $9.95 for a 16K, 
Level II TRS-80. Ask for these quality programs at your 
local computer store. 

* TRS-80 is a trademark of Tandy Corp 



V ■■ V Software Products, Inc. 

634 North Carolina Avenue, S.E., Washington, D.C. 20003 
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By Ralph G White 

For 16K Level II & Up 
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SOFTWARE REVIEW 





Review by Roy Groth 



Since this is really three reviews 
in one, I shall cover the common 
points first, and then go on to the 
individual programs. 

The documentation for each of 
the programs is excellent. Each 
includes all the data needed to put 
the program on disk using 
TAPEDISK. They then take about 
half a page to describe exactly 
what the program will do, then 
give explicit instructions for 
loading the program, both in Level 
II and DOS. These are machine 
language programs, loaded via the 
SYSTEM command, which allows 
them to play a small trick to save a 
little memory. The name of the 
program and all the copyright data 
is loaded directly from the tape 
into the video RAM, so all the data 
gets displayed without taking up 
any space in user RAM. It also 
gives you something to look at 
while the program is loading. 



The ATERM program, along 
with an RS 232C and a MODEM, 
will turn your TRS-80 into a full 
duplex ASCII terminal. Full duplex, 
for those of you not familiar with 
the term, means, that you can 
type one thing, while the screen 
(or printer) is printing something 
completely different. In other 
words, what gets printed has 
nothing to do with what you are 
typing. 



The program is fully ASCII 
compatable, and will handle 
lowercase if installed, and 
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ATERM 



unshifted characters are 
transmitted that way unlessSHIFT 
LOCK is invoked. The down arrow 
is used as the CONTROL KEY, and 
several control characters have 
been added. Control ENTER, for 
example, signals return to BASIC, 
and a SHIFT UP ARROW is used 
for lineprinter on/off. 

The Baud rate is selectable from 
1 10 to 9600, the parity (odd, even 
or none), word size (in bits), and 
number of stop bits are all selected 
at the beginning of the program, 
and you can change settings with 
CONTROL BREAK. 

TDISK and FLEXL are sold 
together in a package called 
SYSTEM SAVERS. The TDISK 
utility will relocate machine 
language programs that would 
normally overload the DOS area. 
Basically, this is done by loading 
the offending program into the 
unused RAM, and then putting a 
header on it that will move it into 
the DOS overload area after the 
DOS no longer needs it. 



As an extra added 
attraction, TD/SK in- 
cludes instructions for 
loading Microchess 1 . 5 
onto disk. 



machine language on tape. FLEXL 
allows you to load a SYSTEM 
format tape anywhere in RAM, 
and then dump a copy of it back out 
to tape in SYSTEM FORMAT (At 
last, a program that allows you 
make copies of those precious 
machine language tapes!). It also 
provides the ending address of the 
program loaded, with the message 
"To merge with this program load 
at XXXX". Very handy for batch 
assembly work. The program also 
has provisions to make a SYSTEM 
format tape of a block of memory 
After working with these tapes, I 
can say these are very well- 
written, well thought-out 
programs, without an ounce of fat, 
and will make a worthwhile 
addition to your software library. 
TDISK costs $19.95, and 
SYSTEM SAVERS costs $14.95. 
Both are available from Computer 
CableVision, 2617 42nd Street 
Washington, DC 20007 © 



Of the three programs, FLEXL is 
my favorite. It is a utility program 
designed for those of us who do 



Disco Tech 
Disc Drive Timer 

Review by M Schmidt 

DDT (Disc Drive Timer) Disco- 
Tech/Morton Technologies Inc. PO 
Box 1 1 129 Santa Rosa, CA 95406 

If you have ever wondered about the 
speed of your disc drives you need 
wonder no longer. Disco-Tech's DDT 
(Disc Drive Timer) is an easy to use 
versatile tool to keep your drives 
running at the proper speed Ours 
came on disc, it is also available on 
cassette for transfer to disc. 

DDT displays disc drive motor speed 
in two ways. First, it gives you an 
extremely accurate motor speed 
analysis of all the drives on your 
system, then it provides you with a 
real time graphic display of any 
selected drive. 

The motor speed analysis gives you 
both the motor speed in RPM, and the 
percentage of error from the correct 
speed of 300 RPM. 
The graphic display lets you adjust 
motor speed simply and quickly. It is 
easier than using the strobes on the 
Shugart and MPI drives, and is the 
only way to adjust the Pertec and 
similar drives which do not have the 
strobe feature. 

Also important is the fact that using 
this timer does not require you to void 
any warranties. 

Here is how it worked: The disc was 
placed in the system drive and the 
system booted up. It chains through 
and loads itself A menu is displayed, 
from which you can select an analysis' 
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—NEW TRS-80 CASSETTES 
SOFTWARE* & HARDWARE 

MORE GAMES 

GT-3 Chicken— A challenging game with sound effects! Hear engine idling and 
revving sounds. Approaching a wall at high speed, you must hit your brakes 
before you smash against the wall! Speed varies randomly The player who 
comes closest to the wall without crashing wins. (Available in Level II only ) 
Price: $10.00 

GT-5 Moving Maze — If you don t have a lot of patience, then you had better not 
try this game You must get from one side of the maze to the other side through 
moving gateways A usable gateway may or may not appear soon, but when 
one does you had better be ready to react Failure to react fast enough can 
cause you to be slammed out of existence! (Available in Level I! only.) Price. 
$ 1 0.00 

Note: Sound effects games require no extra wiring or interfacing 
HARDWARE 
Finally in stock again! Back by popular demand! 
HW- 1 Computer and Peripheral Power Control Center — (Are you gonna love 
this!) I) Turns on computer, video monitor, tape recorder and/or various 
peripherals with the flick of a single switch! NO REWIRING OR EXTRAS 
NECESSARY! |ust plug everything into this unit. 2) No need to have your video 
monitor near a wall socket! Power center has built-in polarized receptacles 
which will accept the polarized video monitor plug, though the unit itself will 
plug into any unpolarized extension cord socket or polarized socket 3) Power 
everything from a single wall socket since unit needs only one wall or extension 
cord socket! 4) Built-in fuse circuit protects your TRS-80 power supply! 5) Red 
L.E D. indicator glows when system is powered up. 6) Attractive unit takes up 
very little space (3 in x 6 in x I in ) 7) Ready to go as soon as you get it |ust 
plug it in Even great for other makes of computer! 

If this unit is not everything we claim, just send it back for a full refund Price: 
only $12.00 / 
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Compuircx %/ 

PO Box 536 Inman SC 29349 



FINALLY THE 

TRS80 



VOLTAGE 

TRANSIENT 

SUPPRESSORS 

MODEL 701 

HAVE YOU HAD 

• Tapes or Discs You Could not 
Load- 

• Tapes or Discs You could not 
read- 

• Interface Problems- 

• Stored Data Change- 

• Intermittent Machine Halts- 



These problems represent an improper buffering of the raw 
AC Power line, which can allow very fast voltage spikes to enter 
your computer and it's peripherals. The TRS-80 Model 701 voltage 
transient suppressor has been designed to stop these voltage 
transients before they reach your computer, and we guaranty it, 
with our 5 Year Limited Warranty. Just plug it in. 




3>v5<7."i) 



+ $2.00 Shipping and Handling 



A.P. SYSTEMS 
P.O. BOX 488, DEPT. 4-80 
MILFORD, PA. 18337 
[717] 686-5900 



of all the drives on your system. (A disc 
must be in each of the drives to be 
checked). 

It then starts with drive and 
identifies it on the screen, along with 
TOO FAST, TOO SLOW, or CORRECT 
SPEED.lt gives the speed in RPM, and 
the error from 300 RPM as a 
percentage. It then goes on to the 
other drive(s) and puts the information 
for them on the screen too. 

The really neat feature is the "G" 
option. This one lets you select a 
particular drive. It thenasksfora scale 
factor, which can be from 1 2 to 1 RPM. 
It then draws a scale across the 
bottom of your screen, marked with 
divisions for whatever scale factor you 
selected, and with 300 RPM in the 
middle A small graphics blip then 
appears under the scale and indicates 
the speed of that drive The blip is 
updated once per second, and you can 
actually see the variation in speed of 
the drive motor 

At this point the drive runs 
continuously, the display indicates 
where the RPM's are, and you can 
then adjust the trim pot in the rear of 
the drive for the proper speed. If need 
be, you can (after getting close to 300 
RPM), re-select the "G" option with a 
smaller scale factor, and get the drive 
motor to within one-tenth(l) of an 



RPM. We found that the drive will not 
stay within one-tenth of an RPM, but 
that it will vary a few tenths one way or 
the other. Also it seems that the drive 
speeds up slightly after it has run for a 
short time. 

There was one problem, which was 
explained in the 26 page manual 
which comes with the DDT. Some of 
the drives have their speed 
adjustment trim-pot pointing straight 
down, so that the adjustment screw is 
about Va inch above the base of the 
drive The manual suggests you drill a 
hole in the base, so you can get at it. A 
slight bother at first, but after that you 
can adjust it without ever taking the 
cover off again. 

Having worked with electo- 
mechanical devices for some years, it 
is hard not to appreciate so fool proof 
and positive a device such as this. I 
found one of my drives to be 3 RPM 
over and another was 3 RPM under 
speed. Adjusting them was simple and 
took only a few minutes. The disc 
version sells for $19.95 and the 
cassette version for $14.95 The 
manual also includes two good 
selections on Tape Problems and Care 
of Magnetic Media. As you have 
probably gathered by now, I am 
delighted with this utility, and 
recommend it highly. Mike 



SECURITY 

What with the coming of 
telephone modems and the like, it 
was sure to happen. Cryptext 
Corp, PO Box 425, Northgate 
Station, Seattle, WA 98125 is 
offering TRS-80 users an 
encryption device designed to plug 
directly into the back of the TRS- 
80 or into the expansion interface 
via an optional cable. 

The Cryptext device reportedly 
allows business users and 
hobbyists to secure almost any 
type of data quickly. 

Used with a modem, it allows 
data or messages to be 
transmitted in privacy via tele- 
phone or other comm channels. 

The unit has 2 80 possible keys, 
and can modify the code sequence 
so that 2 350 codes are possible. 

The unit, which is small enough 
to fit in a pocket or briefcase, is 
supplied with demonstration 
software and user-oriented docu- 
mentation and costs less than 
$300. 
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Fun and Games! 



A MAZE PROGRAM 



For 16K Level II & Up 



By John Stedeford, Twin Falls, ID 



This program may easily be modified to include friends, local persons or recent newsmakers. All these 
random entries are from lines 1440 through 1920. Line 30 gives the maximum lengths of these strings. 
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Software Review by T R Dettmann 



G2's LEVEL III BASIC 



Level III BASIC was written by Bill Gates, of Microsoft (the 
people who gave us Level II Basic and TRS-80 FORTRAN) 



Have you looked with longing on powerful 
BASIC'S that have capabilities which Level II 
dosen't have, such astheability to define functions? 
Have you thought of selling your soul to get the 
money to have a disk system so that you can use 
functions like LINE INPUT? 

If any of these thoughts are on your mind, you can 
save yourself money. For $49.95 you can buy G2's 
LEVEL III BASIC and have some of these powerful 
features on your system. 

LEVEL III Basic was written by Bill Gates, the 
president of Microsoft Inc in Bellevue, Washington 
(the people who gave us Level II Basic and TRS-80 
FORTRAN). It is only available through the G2 
Program Library. 

At first sight, LEVEL III BASIC looks like an attempt 
to give the Level II system owner some of the 
enhancements which are a part of DISK BASIC. The 
ones included are: 

1 - Spelled out error messages (no 
cryptic codes) 

2 - An internal clock and calendar, 
callable from a BASIC program if you 
have an expansion interface 

3 - The ability to use Octal or 
Hexadecimal constants 

4 - A MID$ function which returns a 
substring of a given string 

5 - An INSTR function which returns 
the location of a given string within 
another 

6 - The ability to define functions with 
DEF FN 

7 - Ten USR calls for machine 
language subroutines 

8 - A LINE INPUT command in BASIC 
to let the Level III user input a whole 
line of text with embedded special 
characters 

Level III BASIC dosen't stop here though. It's not 
just a poor man's DISK BASIC. It goes on to put in 
some new features that will make Disk system 
users drool with envy (but they can't use it with Disk 
BASIC, since it loads into the Disk Operating 



System area and has some commands in ways that 
would conflict with their use in DISK BASIC). 

LEVEL III includes enhancements to introduce 
whole new areas to programming the Level II 
machine. They include: 

1 - The ability to enter BASIC 
command words by hitting the shift 
key and a single letter. You can even 
define your own codes 

2 - The NAME command has been 
activated to provide renumbering for 
BASIC programs in LEVEL III 
machines 

3 - A system lockout recovery is built 
in so that when a program causes the 
computer to just sit and stare at you, 
you can reset using the BREAK key 
and still have your program intact 

4 - A new Line Graphics capability 
has been added to allow you to draw 
a line on the screen simply by spec- 
ifying the starting and ending points 

5 - The ability to store blocks of 
graphics in an array with a single 
command and to call them out again 

6 - A new function, INPUTtfLEN has 
been added that allows you to call for 
input with a time limit 

7 - New cassette program commands 
SAVE and LOAD are provided which 
are insensitive to the normal 
problems with recorder volume 
settings 

8 - The PRINT#-command has been 
expanded to include a new device 3, 
the RS 232C serial interface 

Evaluation 

Anyone who has a Level II system without disk 
drives should add this package to their software 
library. G2's LEVEL III BASIC is an important 
extension to the system. There are latent 
possibilities in every addition made to the system 
with this package. For example: 
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The LINE INPUT can be used to create a really 
good text editor which will input ALL special 
characters as well as the text. 

The Line renumbering function using the 
NAME command will make your programming a lot 
simpler and allow you to dress up your program 
listings 

The ability to use HEX constants will make 
programming USR functions much easier since you 
can refer to them by their memory locations in HEX 

Having 1 USR functions available will make it 
possible to have multiple machine language 
functions for your program 

The LINE statement gives you ultra high speed 
graphics capability 

The GET@ and PUT@ statements give you the 
ability to program figures on the screen and then 
save the whole figure and recall it with one BASIC 
statement for almost unmatched ability to control 
graphics on the display 

The new MID$ capability allows you to replace 
a portion of one string by another so you can use it to 
insert corrections in a line of text 

The new INPUT#LEN can be used to generate 
timed games that force the player to react quickly to 
a situation 

The suggestions above are only a small start to what 
can be done with this package. 

It is only fair to mention the fact that there are 
drawbacks to the use of LEVEL. III. First and 
foremost, the package eats up memory. To check to 
see just how much it take, I did a PRINT MEM before 
and after loading the package. After loading, my 




value was down by 9194 bytes when I used the 
version designated as the "Disk" version (that 
means it can run from disk but is still not able to 
access the disks). When I loaded the "Cassette" 
version into my 1 6K Level I!, the value for MEM was 
down by 5079 bytes (to 10493). This limits the 
programs you can put in the system unless you have 
an expansion interface with extra memory. 

I should also point out that the real time clock in 
the system is only available if you have the 
expansion interface. This is pointed out in a footnote 
on the page that describes the use of the system. 

These are minor problems for most users. The 
10K still available to the 1 6K LEVEL II user is 
enough for most programming. 

My feeling in using the program is that disk 
system owners will get very little from LEVEL III 
BASIC since they already have most of the 
commands available and all they will gain are a few 
graphics capabilities at the expense of their disk 
capability. 

Owners of systems without disks will find this 
package extremely useful. In particular, using 
capabilities such as the LINE INPUT and the DEF FN 
will more than compensate for the time needed to 
load the program and use the memory. 

Summary 
I feel I can recommend this package highly to 
anyone limited by their lack of a disk system. In 
particular, anyone who wants to have an extended 
BASIC with the ability to define functions or handle 
high speed graphics in aconvienient way must have 
this package. ® 
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FORTRAN 

Now Sale Priced! 

Comparable to compilers on large 
mainframes and minicomputers. All 
of ANSI Standard FORTRAN X3.9- 
1966 is included except COMPLEX 
data type. Therefore, users may 
take advantage of the many appli- 
cations programs already written in 
FORTRAN. Package includes: 

FORTRAN Compiler 

Macro Assembler (Z80) 

Linker 

Library 

Lib Manager (Not in TRS-DOS 
version) Price $B5QZ3Q 

For this month only 

Sale Priced at $250.00 
Manual $25.00 
(Specify TRS-DOS or CP/M versions) 



CP/M is a registered trademark of Digital Research Corp 
TRS-80 is a registered trademark of Radio Shac k. 



PASCAL 

UCSD Pascal, the powerful general 
purpose language system, de- 
veloped for large and complex 
programs is now available for your 
TRS-80. 

The FMG/UCSD PASCAL system 
opens a new generation of value 
for your TRS-80. Package in- 
cludes: 

Operating System 

Screen Editor 

Z80 Macro Assembler 

Debugger 

Pascal Compiler 

Utilities and System 

Reference Book $150.00 

Requires 48K System 
with 2 Drives 

Available without 
Macro Assembler 
Linker and Debugger $100.00 



CP/H OPERATING 

SYSTEM 

Editor, Assembler, Debugger and 
Utilities for 8080 and Z80 Sys- 
tems. Up to four floppy disks. 
Package includes: 
CP/M System Diskette 5 1 A" 
CP/M Features and 
Facilities Manual 
CP/M Editor's Manual 
CP/M Assembler Manual 
CP/M Debugger Manual 
CP/M Interface Guide $150.00 
(Set of 5 manuals $25.00) 




CORPORATION 



A Division of Applied Data Corporation 
P O Sox 16020, Fort Worth, Texas 76133, (817) 294-251 P 





OCOSM I 



30 ORIGINAL TRS-80 PROGRAMS 

On High Quality Cassettes 
With Users Manual and Storage Case 

FOR LESS THAN 67$ EACH 

YOU CAN HAVE ALL 30 1 6K LEVEL 1 1 PROGRAMS 
• 

• GAM ES News Photographer South Pole Driver 

Anantis and 5 More 

• EDUCATION. . • Muse Transposition Spelling Dni! 

Country Identification and 3 More 

• TRS-80 DIAGNOSTICS ••. Instruction Tests 

Memory Tests 

• HOME Flowery Houseoiants Mortgage Calorie 

Counter and 4 More 

• JUST FOR FUN Magic Squares Factorial 

Biorhy'hms and 3 More 
THE COMPLETE MICROCOSM I PACKAGE 
IS AVAILABLE FOR ONLY $19.95 

FROM /OUR LOCAL COMPUTER STORE OR DlRECU < F -ROM 
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i Adventure 




Talked about at NCC '79, the Cover Feature 
of the August 79 CREATIVE COMPUTING, 
highly rated by COMPUTER CASSETTE Mag- 
azine and others, ADVENTURE by Scott 
Adams has rapidly become a classic. Each 
ADVENTURE is a 16K machine language pro- 
gram designed for you, the Armchair Adven- 
turer! See for yourself what everyone is talk- 
ing about by ordering one of our seven differ- 
ent Adventure tapes today from our many 
fine dealers, or order directly from: 

ADVENTURE INTERNATIONAL 

Box 3435, Dept. X 

Longwood, Florida 32750 

(305) 862-6917 

Each Adventure, only $14.95, Visa and Mas- 
tercharge accepted, Send For Free Flyer! 
Dealer Inquiries Encouraged 
Available for: 16K TRS-80, 16K SORCERER 





DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

ISO-1 HQ ISO-2 

Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
♦ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket $49.95 

•ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank $49.95 

•ISOLATOR (ISO-ICB/-2CB) 15 A Circuit Brkr $57.95 
•ISOLATOR (ISO-ICBS/-2CBS) Brkr-switeh/lite $62.95 
•SUPPRESSOR/FILTER (SFK-33) three 3-prong sockets, 

1250 Watt Maximum load $32.50 

•SUPPRESSOR/FILTER (SFK-31) 3-prong socket; 

KW $24.50 

PHONE ORDERS 1-617-655-1532 mmmm 

VISA 

Dept. 80- US """ 

Z£& Electronic Specialists, Inc. 

171 South Main Street, Natick, Mass. 01760 



BRAND NEW HIGH SPEED PRINTER 
FOR YOUR TRS-80 



1 10 characters per second Bidirectional printing 

Prints a 8 1/2" x 11" page 
in less than 60 seconds ! 




To be in good working order 
and in perfect condition at 
time of delivery 



SERVICE MANUAL 



SPECIAL INTERFACE BOARD 

KIT & SCHEMATIC For 
Special interface board 



OPTIONS: 

Contains ovoi 100 pages with over 40 drawings 8 iharls 
Complete mechanical 8 olectncal desc.iption ol pnnlei 
Includes parts lists schematics 8 maintenance proce 
duces (Detailed descnption ol all circuits 8 mechanical 
parts) Price $ 40 00 

Plug printer dn ec tly into IRS 80 expansion interface pi int 
er port No other hardware or software necessary Just 
plug in and run (Assembled 8 tested) Price $100 00 

Contains all parts to build youi special inlerfaco 



INFORMATION & SCHEMATIC 
For special interface 

SHIPPED FREIGHT COLLECT OFF THE SHELF READY FOR IMMEDIATE DELIVERY 



Documentation set describing printer I/O. special tntei 
face schematic 8 theory of operation Buy youi own 
parts 8 save Build your own Price $5 00 



INTERNATIONAL ELECTRONICS EQUIPMENT CORP. 



PO BOX 522542. MIAMI. FLORIDA 33152 
(X5) 595-2386 



WE MEAN BUSINESS! 

BUSINESS SOFTWARE, THAT IS 



use your jncpn 

FOR MORE llw-OU 
THAN FUN AND GAMES 

THE DATA DUBBER $49.95 

Duplicates any program tape to TRS-80 quality.. Recon- 
structs date pulses to ensure accurate CLOADs, Permits 
easy loading of even poor quality commercial tapes with- 
out constant volume adjusting. Money-back guarantee if 
not satisfied 



THE ELECTRIC SECRETARY $75.00 

A powerful word processor to turn your TRS-80 into an 
automatic typewriter Features page numbering, movable 
margins, headers, variable page length, and title centering 
Enter text, revise, correct, and output to printer page for 
matted, justified, even hyphenated as required Cross- 
coupling files permits individually aodressed form letters. 
Complete with upper/lower case conversion information 
on diskette Specify if RS 232 adapter is installed in 
interface 

MAILROOM PLUS $75.00 

A versatile and powerful mailing program to print labels 
by sequential coding: zip. city state, customer ID code, 
even last name Sorts by any code in minutes and stores 
sequentially in a single string (approx. 1500 records per 
diskette) Includes ACITOPRINT Supplied on diskette 

MINIMA1L $50.00 

A compact version of MAILROOM PLUS but without 
customer coding Features alpha lookahead for dupli 
cates Supplied on diskette 

FORMLET $35.00 

Generates form letters from MIMIMAIL records Prepare 
your letter bulletin, notice advertisement, etc . then load 
the MINIMAIL files Yoir printer will print the inside 
address, letter, and repeat for each name in the File— all 
properly spaced and justified Supplied on cassette 

ACITOBOOT $15.00 

Simplifies automatic BASIC program loading from your 
DOS Permits sequencing through your choice of DOS 
commands, selects files and memory size you specify, and 
loads or runs selected program. Allows user to see direc 
tory and free space before program runs automatically 
Supplied on cassette 

SIR ECHO $10.00 

A handy program to make your printer work like an 
electric typewriter Use alone or merge with your programs 
to make what appears on the screen echo to the printer 
Supplied on cassette 

TELEFON $20.00 

Make your TRS-80 a smart terminal Communicate with 
time-share and other computers, bulletin boards, etc 
Transfer programs over Ihe phone For disk systems with 
modem 

UPPER/LOWER CASE CONVERSION $20.00 

Reprint of KILOBAUD article explaining how to modify the 
TRS-80 to display both upper and lower case characters. Kit 
contains stejvby-step instructions, parts, and necessary soft 
ware on cassette for case reversal, echo, and automatic line 
feed routines 



User group discounts available 
Dealer inquiries invited 



*TRS-80 is a trademark of the Tandy Corp 



TERMS Check, money or- 
der. Visa Mastercharge. 
Washington residents add 
5 3% for tax 



THE PERIPHERAL PEOPLE 

** RO.Box524,Dep't.U 

Mercer Island, WA 98040 

(206)232-4505 



CHECKS IN MICRO- 
QUANTITIES? 

NOW 
THERE'S A WAY 



Wondering hou to um 1 \our mil ro to print i hot ks tor per 
and business use' Now troni ARII S there is ,i n,n lo do it immK 
with continuous checks in small quantities And without a run 
investment 

Mil ro ( ht'c k printing eliminates time i onsunniii; error-pione hand- 
writing ot PI RSONAI IWlROII 01 -\( ( 'Ol'M S I'Vi Mil I < he< ks I, 
home or small business use its .in idea whose time ha- i ome -\ new wax 
lo make \our inn ro pa\ oil 

III! l i llll i — I^^MMBM M6 i ■! ■■"■■^hliir 1 'IT'""' 2g3g5SSSKZ5H^53SS '■' Ja -'- i r .g ™=3 

NOW AVAILABLE FROM ARIES; 



PERSONAL CHECKS 

«': width 

|7'. - without rn.ire.insi 
I'., depth 
■201) <?;" i t'l 00 

son rjf J7')ttti 



it' 



NO ONE ELSE OFFERS MICRO CHECK i 

PRINTING SO EASILY. WITH ARIES J^I%il-»J Computer Products 

YOUR MICRO PAYS OFF. P.O. Box 7932 Eugene OR 97401 

Price include frc-i(;hl .imwhc-rc- in Cnnlinenlal US 




BUSINESS CHECKS 



her )': tho<k) 



" (I..|.lh limludes t' u.i 
200 (8 44111111 

sun <a 4'>s so 

Um- lor either P.uroll or A. 
I upper tell lit i he! k -4 lines ol U) positions o,u h bank 
nbers ,md the \t I (' K eniodmn at the bottom 

samples Available Upon Request I'r Good Ihrti 1»I7'I 

ide HANK MICK I m odine, Sheel U nh ( )rder 
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LIGHT. 




PLUQS RIGHT ill! Exclusive design includes two sample 
programs and complete documentation so you can write 
your own programs in Basic. Long life from standard 
9-volt battery. A bargain at only $24.95! 

PRACTICAL APPLICATIONS™ (415) 573-8217 

Post Office Box 4139, Foster City, CA 94404 

□ Please send me TRS-80 Light Pens 

($24.95 each enclosed. Calif, residents add tax). 

□ Send your catalogs. 

Name 



Address 

City 

TRS-80 is a trademark of Tandy Corp. 



_State. 



_Zip. 



US779 
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VIEW contd from page 32 
rammer must be aware. An analogous situation occurs 
for subtraction, i.e., 80H-C0H=C0H. The answer you 
expect is +192 but the Z80 recognizes the answer, COH, 
as negative 64. 

PROJECTS FOR NEXT ISSUE 

; 1. Develop a routine which will add or subtract n, 
where n is greater than zero but less than 255, to all 
video display locations. Assume you enter the routine 
with the value of n in the A register and if B=0 you add 
n, if B does not equal you subtract n. 

2. Develop a routine to add the data stored in n, where 
n is' greater than and less than 65535, consecutive 
memory locations. Pass n to the routine in BC, the 
starting memory location in DE and return the sum in 
HL. Ignore any overflow. 

3. Use the IX register to develop a method to set up a 
table to convert ASCII code to any other code. Pass the 
ASCII code to the routine in C and return the 
corresponding code in A. • 

KILLED FILES contd from page 36 
the HIT table, but this isn't the normal case (unless you 
keep copies of the HIT tables on all your disks) 

Since the entry in the HIT table is unknown (we don't 
know how to get the entry from the file name, at least not 
yet), we have to be sneaky Experimenting on a blank disk 
will show you that the HIT table entry for a file with the file 
name 'A' is always 35 HEX 

In order to reactivate the HIT table entry, we rename the 



TRS-80 ™ OWNERS 
SUBSCRIBE TODAY TO 

8® SOFTWARE CRITIQUE 

80 Software Critique is a new publication 
devoted to in depth reviews of IRS 80 cassette 
software. Issue #1 is now available for immediate 
delivery via First Class Mail. It is 50 pages long and 
conta ns detailed reviews of ewer 50 programs or 
program collections. 

Avoid buymg disappointing software from now on. 
Read 80 Software Critique before you buy. We 
review programs from a user's viewpoint If a 
program is useful or fun, we say so If a program is 
boring or contains bugs, we will tell you that, too. 
Many of the programs do contain hugs and we will tell 
you not to buy. We also include <i g.nne called 
Telephone Directory which you can use your com 
puter to play. 

Money Back Guaranty- 80 Softw are Critique 

is a quarterly publication A one year subscription is 
$24. Single copies sell for $7 Subscribe for one year 
or buy a single copy. If you are not satisfied with Issue 
#1, return it to us and we will promptly refund your 
money. 

This offer is good only while supplies of Issue #1 last. 
Subscribe today. You won't be disappointed. Send 
check or money order to 

80 SOFTWARE CRITIQUE 

P.O. Box 134 Waukegan, IL 60085 



file to A' using SUPERZAP to get the first 1 6 bytes of the 
FPDE to be: 

1000 0045 0041 2020 2020 2020 2020 2020 
(ASCII code 41 is A). 

If you have the DIRCHECK utility now, the simplest way 
to proceed is to do a DIRCHECK on the disk It will tell you 
what is wrong with the HIT table and the GAT table by 
giving you the location of the GAT and HIT table entries 
that are incorrect for the reactivated FPDE The 
DIRCHECK for this disk is in Figure 4 
If the DIRCHECK program is not available, then you can 
still complete the repair by using the information we have 
about the GAT and HIT table entries. To fix the GAT table, 
we figure out where the file is (track 1 8, sector 0, granule 
1) and so we allocate granule 1 in track 18 (GAT table byte 
11 HEX) If the entry is FC, we change it to FE( 1st granule) 
If the entry is FD, we change it to FF 
If the file is long enough to be on several tracks and more 
than one granule on a track, we must be very careful to do 
the correct one 

To correct the HIT table, we compute the location of the 
entry by reversing the coding earlier 
. The Directory Entry Code (DEC) of the FPDE is formed 
from the sector the directory entry is on (8) and the 
location within the sector (6th entry) 
6 110 
8-26 110 
loc sec 1 10 1 10 
A6 HEX 
So we put HEX code 35 at location A6 in the HIT table We 
now have the file back 

A HEX to ASCII conversion table is include here in figure 
5 to help make conversions easier 
Once the file has been restored, you can rename it to any 
filename you care to use with the RENAME command 
The system will alter the now correct entries as needed 
Attempting to RENAME the file before it is fully recovered 
will not work • 



SORT contd from page 28 

but that the pointers were dynamically allocated (a 
25 cent buzzword for saying that they can move) on 
short sorts, say less than 10 items 

For short sorts, setting the values T1 and T2 
resulted in not getting the pointer correctly This has 
disastrous results since the pointers become 
random and you soon find that your strings begin to 
take on a funny look 

On one sort, some of the pointers actually wound 
up saying that the strings they referred to were in 
Level II ROM! In order to prevent this, the 
statements can be changed to be equivalent with 
mine: 

FOR Z-0TO2 
A1-PEEK(VARPTR(A$(I))<Z) 
A2=PEEK(VARPTR(A$(J))tZ) 
POKE(VARPTR(A$(l)) hZ). A2 
POKE(VARPTR(A$(J))tZ),A1 
NEXTZ 

Further Improvements 

Still another improvement comes from changing 

all of the variables in the program to integers, except 

those that must be real or string variables. • 
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UNCLASSIFIED 
ADS 



$2.50 per half inch and $2.50 for 
each additional half inch per 
insertion. Send printed or typed ad 
with correct amount to 80-U.S. 
Journal, 3838 South Warner St., 
Tacoma, WA 98409 



MEDPAC 1.1 MEDICAL BILLINGS program for 

TRS-80 DOS - 3 Drives - 48K Complete 450 
patients 2500 trans CPT & ICDA coding In- 
surance billing $10 00 brochure, $495 00 
complete M Data Systems, POB 723, Spencer, 
WV 25276 (119) 

PASCAL COMPILER for TRS-80. Integers only 
but is ideal for learning PASCAL and for writing 
high speed graphics, games, etc. Diskette 
includes all support systems, samples & doc- 
umentation 48K DOS only, $29 95 Gene 
Perkins, 5224 Winifred, Ft Worth, TX 76133 
(119) 

TRS-80 1K MACHINE LANGUAGE 
MONITOR with complete source listing Disk 
version $17. .tape version (L2 only) $12 , Modify 
Renum to run on Disk Basic, program listing $5., 
program on tape $7, catalog $1 , write to K 
Johnson, 15540 Vanowen St #121, Van Nuys, 
CA 91406 (Inquires Invited) (119) 

TRS 80 LEVEL II INSTALL A CLOCK 

CONTROL BOARD and speed up your operation 
by 50% Unlike other clock mods, this one allows 
use of your present software, it lets you change 
speed while a program is running, and it does not 
require a special control switch Speed is 
changed with the "OUT" statement Assembled 
circuit card + everything required for easy 
installation $24 95 SASE for more info Bill 
Archbold. 106 Snyder Dr., Mather AFB, CA 
95655 (916) 362-3627 (119) 



TRS-80 YELLOW PAGE on hardware & 
software Send $1 00 plus 2 SASE for 2 issues 
Vendors send $20 00 & product description. 96 
Dothan St.. Arlington, MA 02174 (119) 



TRS-80 SOFTWARE DIRECTORY 4000 

program listing for your TRS-80. Alphabetized 
Programs listed by title, subject, vendor, BASIC, 
memory, disk, casette Cross indexed. 230 
vendors names & addresses Published spring, 
summer, fall Designed to help you find the 
software you need for your TRS-80 Subscription 
(3 issues) $12.00. Single $5.00 Foreign add 
$2..00 each for AIR COMPUTERMAT Box 1 664E, 
Lake Havasu City, AZ 86403 (119) 

TELETYPE USERS: Unique solid state time 
delay relay. Reduces energy and maintenance 
costs Info 50C, plans $500, with PC $10.00 
Keith Ryan, Box 3103-J, Ottawa, Ontario, 
Canada K1P 6H7 (050) 

ADVENTURE FOR TRS-80 $14.95 per 
adventure or send SASE for flyer. 7 adventures 
currently available. M Scott Adams, PO Box 
3435, Longwood, FL 32750 (050) 

OWNERS or USERS of TRS-80 L2 or DOS 

systems interested in doing community/ 
humanitarian service, drop a postcard with 
name, address & type equip to Mike Freeman, 
946 Alder St , Tacoma. WA 98406 (0X0) 



DISK DATA BASE REPORT GENERATOR 

system. 32K No user programming. Full 
functions Random access by key or rec# Define 
file parameters & report formats on-line Report 
features: select, filter, sort, arith, summary 
Multi-keys Audit log. Blocking, hashing, 
buffering Full documents Ridiculously priced at 
$49 so a perfect package can be shared by all 
Micro Architect 96 Dothan St., Arlington, MA 
02174 (070) 

INCREDIBLE MICROPOSTER! The Brain Cell 
of your TRS-80 blown up to poster size in full 
color Amazing print shows intricate details of 
quarter inch chip $4 plus 75C shipping Also 
MICROPOSTER in BLUE. 8080 CPU poster in 
beautiful blue $3 plus 75C shipping Both sent 
first class in mailing tube J Shell, Box 304, Falls 
Church, VA 22046 (030) 

Z-80 SOURCE LISTING. ..game of Hangman for 
TRS-DOS Well documented, easily relocatable, 
structured code Lots of good ideas $3 00 for 
listing, $5 00 for cassette with both source and 
object code Charles Butler, 1806 Ada, Lansing, 
Ml 48910 (119) 



TRS-80 COMMAND PROCESSOR. Your basic 

program executes automatically at DOS boot 
time This program builds any series of DOS 
commands that you specify, strings them 
together, and puts a name on the string so that 
you can execute the list of commands atanytime. 
$18 00 SoftSell; Box 145A; Lithonia, GA 30058 
(119) 

TRS-80 GENERAL ACCOUNTING 1 6K L1 or 

Lll Keep a record of sales, purchases, accounts 
receivable and payable $10.00! INVENTORY 
CONTROL 16K L1 or Lll shows value, low stock 
items, and more $15,00 SoftSell; Box 145A; 
Lithonia, GA 30058 (119) 

KISS IS A MONEY-MAKING PROGRAM for 

schools or large clubs. A 1 6K Level II machine will 
hold 20 responses for 400 surveys in this 
computer dating simulation. List, doc, sample 
survey, admin instrs for $7 D. Bohlke, Coggon, IA 
52218 (050) 

TRS 80 DISK USERS: Program to catalogue & 
cross reference your disk files. Locate files by 
name, disk location, keywords, or all 3. 4 
versions: 32K+ 1 drive; 48K+1 drive;NEWDOS+ 
48K + 1 drive; 48K+ 2 drives.$12 (US) ea„ or 
$1 for 14 page user guide (refunded with order), 
or send envelope for summary. 48 hour shipping. 
Brian Smith, 6770 Halifax St., Burnaby, B.C. 
Canada V5B 2R4 (604) 420-3286 (010) 

TRS-80 BASIC PROGRAM TO LIST ALL 

variables in a program and the line numbers that 
reference them Runs with TRSDOS or LEVEL li. 
Cassette & listing $8.95 "SPECIAL" NEWDOS 
$45 NEWDOS+ $90 Plastic Library Cases for 
Minidisks (holds 10 disks) 4/$10. Add $1 for 
shipping (MiniKas-ette/10 Brand) Verbatim 
Diskettes (Box of 10) $35 3M Diskettes (Box of 
10)$40.Tri-Data Systems; Highway 31 W; White 
House, TN 37188 Visa, MC, OK 615/672-4373 
(010) 



SWAP DISK SOFTWARE? I trade good stuff 
only, with doc. Send lists (not disksl) and day/eve 
phone to Baker, 56 South RD. Ellington, CT 
06029 (203) 875-2483 (119) 

TRADER VICK... Over 300 quality programs on 
disk to trade or swap for software or hardware. 
What do you have? Trader Vick, 3325 
Landershire Lane, Piano, TX 75023 (214) 596- 
0533 (119) 



EDUCATIONAL SOFTWARE 

TRS80 & Pet 



Elementary 
Math 
Business 
Social Studies 
Economics 



Accounting 
Biology 



Write for catalog 
Micro Leamingware 
Box 2134 
N. Mankato, MN 56001 



Radio AmK dealer 

KliCRQ KlflWflGEIflEWT 

SYSTEMS 




Up To 15% Discount 




MICRO-COMPUTER SPECIALIST 

LARRY OWENS 
COMPUTER CENTER 

MINI MALL-DOWNTOWN SHOPPING CENTER 

CAIRO, GEORGIA 31728 

912-377-7120 
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A CUMULATIVE INDEX OF ARTICLES & SERIES WHICH HAVE APPEARED IN 
80-US FROM VOL I NO 1 THRU VOL II NO 6 (Sep-Oct 78 thru Nov-Dec 79) 



80-US goes to the Faire, 43 Jul-Aug 79 

A File Management Program, 8 Sep-Oct 78 

A Mail List Program, 24 Nov-Dec 78 

A Spooler for the TRS-80,1 6 Sep-Oct 79 

Advanced Capture, 1 3 Sep-Oct 78 

Adventure (Review), 46 Sep-Oct 79 

Anatomy (Function Grapher),22 Nov-Dec 79 

Anatomy (Drawing Board),25 Sep-Oct 79 

Android Nim,20 Nov-Dec 78 

Archbold Clock Mod (Review),53 Sep-Oct 79 

ATERM (Review),54 Nov-Dec 79 

Audio-Visual Demo, 17 Jan-Feb 79 

AUTOK & QEDIT (Review),39 Jan-Feb 79 

Barber/Beauty Cash Attg Part 1, 25 Mar-Apr 79 

Barber/Beauty Cash Attg Part II, 36 May-Jun 79 

Beewary (Review), 49 Sep-Oct 79 

Biorhythm,1 1 Nov-Dec 78 

Bluffit,36 Mar-Apr 79 

Bowling, 1 1 Jan-Feb 79 

Bowling, 21 Nov-Dec 78 

Business Computing (Series),46 May-Jun 79 

36 Jul-Aug 79 

42 Sep-Oct 79 

48 Nov-Dec 79 

Chinese, Android & Other Nims,22 May-Jun 79 

CRT Support,24 Nov-Dec 79 

Dallas Microcomputer Show,28 Nov-Dec 78 

Disk Drive Timer (Review),54 Nov-Dec 79 

Drawing Board, 20 Sep-Oct 79 

Easy Full Screen Printing,48 Sep-Oct 79 

Electric Pencil w/NEWDOS,30 Sep-Oct 79 

Electric Pencil (Review),30 Nov-Dec 78 

Engineering Calculations (Hydraulics),26 . . .Nov-Dec 79 

Exclusive OR for TRS-80,28 Sep-Oct 79 

Experience, 32 Sep-Oct 79 

Function Grapher/Root Finder, 1 8 Nov-Dec 79 

G2 Level Hi (Review),58 Nov-Dec 79 

Gee Whiz,23 May-Jun 79 

Ghost Sub,5 Sep-Oct 78 

Going First Class,9 Jan-Feb 79 

Graphics at 32 Characters, 54 Sep-Oct 79 

Great 80-US Chess Tournament,38 Nov-Dec 79 

Hangups,33 Jan-Feb 79 

41 Mar-Apr 79 

47 May-Jun 79 

31 May-Jun 79 

Home Heat Loss Program 51 Nov-Dec 79 

How Level II Sees lt,38 Sep-Oct 79 

HUH Elect 81 00 S1 00 (Review),51 Sep-Oct 79 

Interfacing the IP-1 25 Printer,44 Jul-Aug 79 

Modem in your Future?, 1 1 Mar-Apr 79 

Level II Poke Graphics,44 Mar-Apr 79 

Lifeboat,26 Jul-Aug 79 

Lower Case on TRS-80,9 Nov-Dec 78 

MACRO80 (Review),42 Nov-Dec 79 

Maintaining Editable Lists,37 Jul-Aug 79 

Math Drill Ala King,27 Jan-Feb 79 

Maze Program, 56 Nov-Dec 79 

Micros in the Futures Market,1 5 Mar-Apr 79 

Mind Reader, 24 May-Jun 79 



More than one way,50 Sep-Oct 79 

Moving up to Level 11,1 8 Jul-Aug 79 

NEWDOS+ (Review),10 Jul-Aug 79 

Notes on Basic (Series),1 1 Sep-Oct 78 

7 Sep-Oct 78 

18 Jan-Feb 79 

43 Mar-Apr 79 

7 May-Jun 79 

25 May-Jun 79 

35 Jul-Aug 79 

12 Jul-Aug 79 

20 Jul-Aug 79 

42 , Sep-Oct 79 

23 Nov-Dec 79 

Now TRS-80 has FORTRAN, 1 3 Mar-Apr 79 

Practical Micro Programming (Review),29 . . Jul-Aug 79 

Renew that Program, 1 9 Jan-Feb 79 

Renew that Program,42 Jul-Aug 79 

Restoring Killed Disk Files,34 Nov-Dec 79 

Scientific Calculations on Level 1, 33 Mar-Apr 79 

Slot Machine,4 Sep-Oct 78 

Starfleet Orion (Review),1 2 May-Jun 79 

Startreks for TRS-80 (Review),38 Jul-Aug 79 

Stock Market Program Part 1,31 Jul-Aug 79 

Stock Market Program Part II, 44 Sep-Oct 79 

Stock Market Program Part lll,46 Nov-Dec 79 

String Packing Techniques Exposed!, 1 . . . May-Jun 79 

Super Sorting, 28 Nov-Dec 79 

System Command (Series), 20 Nov-Dec 78 

20 Mar-Apr 79 

30 May-Jun 79 

34 Jul-Aug 79 

36 Sep-Oct 79 

40 Nov-Dec 79 

Taipan (Review),54 Sep-Oct 79 

Talk to your Printer, 8 Nov-Dec 78 

Text 80,21 Jan-Feb 79 

The Basic Handbook (Review),39 Jan-Feb 79 

The Better Byte Box, 18 Mar-Apr 79 

The Data Dubber (Review),40 Jul-Aug 79 

The Great Turn On, 13 Jul-Aug 79 

The Interactive Level I Keyboard, 1 2 Sep-Oct 78 

The Magic of Leo Christopherson,31 Mar-Apr 79 

The Monitor you already have, 32 May-Jun 79 

Troubleshooting Hardware, 8 May-Jun 79 

TRS-80 Assy Lang Prog (Review), 49 Sep-Oct 79 

TRS-80 FORTRAN (Review),42 May-Jun 79 

TRS-80 in Education, 34 Sep-Oct 79 

TRS-80 Print Module (Review),53 Sep-Oct 79 

TRS-80 Tech Manual (Review),33 Jan-Feb 79 

TRS232 Printer Interface (Review),30 Nov-Dec 78 

View from the top of the Stack (Series) 

7 Nov-Dec 78 

13 Jan-Feb 79 

°~$ May-Jun 79 

22 Jul-Aug 79 

' J1 Sep-Oct 79 

^2 Nov-Dec 79 

Which Brain?, 14 May-Jun 79 

Win 21 (Review),21 Jul-Aug 79 
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HARDWARE FOR TRS-80 

Pertec Disk Drives FD-ZOO $375.00 ea. 

These are 40-trqck Drives that are completely compatible 
with the TRS-Sdr^nd Radio Shack Drives. 3,0 DOS included, 
Will allow Turning Diskette over and Write on other side. 

lD 4-Drive Cable for Pertec Drives .................... $35.00 

DECwriterlll, 132 Character 52500,00 

110 to 9600 hand EIA tractor feed keyboard printer- This 
is truly the nicest printer available. (30 day delivery) 

□ 701 Centronics TRACTOR FEED 

Bidirectional Printer $1 500, Q0 

2>4 times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plug in and use. Shipped Freight COD, 

200 ns 16K Dynamic Memory Clips fo* Keyboard or Expan 
sion Interface, Lifetime Guarantee, complete , . . ♦ . .$110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

□ 10 Key Numerical Keypad Kit - $79.95 

□TRS-80 Rl Level II - 16k S750.00 

] Expansion Interface , , . , $275.00 

HS-Z3Z-C Interface $ BOO 



ORDER NOW AND SAVE 

Just list the items you want 
and mail this convenient coupon. 



UV IH^ c ? O features 

J Check these 9° be yond 2.1 M 2t1 ; c@Ss 

th3t tils C^^BUE J\ LE NGTH gC £ ^ 

rt *FV BOUNCE e .^r\TE • ^ES • B°°Vr> FOR ^ oR . injK 
NO KET D oFNO * Rt At MESSA Gt , K . £ ,oAO FU * T rH • LlH * 
S £tK "S LOGGING OF Jt . #f*£ B &\C . jf^ l0 VVEK 

SOFTWARE BY ACS 

C Monitor No. 3 S29.9S 

Complete Machine Language Monitor for TRS-Btf "features: 
Find. EDIT, Relocate, Symbolic Dump to Tape, etc. 

□ Monitor No. 4 $49.95 

AH of the commands that reside in Monitor No, 3. plus: 
RS-232 I/O, Disk Program ID, Symbolic Dump to Disk for 
Loading into Disk Editor/ ASM ,., Track & Set I/O tor 
modification. 

C PCLEND . . , $1 5J5 

Will Patch ASCII files of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes an Cassette 
that will automatically w«te a Disk file of PCLEND, 

^MAKETAPE AND MAKE DISK 

for Cassette Dealers > * . » * » . *« * ■ $69,95 

These are two programs that will allow you to take anv tVP e 
of Program from Disk and store it on tape for mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program* 

CCP/M & C BASIC far the TRS-B0 fi 

CP/W Includes: MDVCPM, STAT f PIP, Dump, DDT r ASM 
(80B0), ED, plus 6 user manuals. 

CP/M ,., $150.00 

C Basic-2 Includes: XREF2, CBAS2, and manuals. 

C BASIC Z ,,....... *■»«•* >-■»«** *i*«*# *" ". " 3 

D 62 LEVEL III BASIC for TRS-80?*. Special S39.95 

DTELCOM - Telecommunications for the TRS-B0 P $29.95 



Telecommunications for the TRS-80" "allows one TRSB0 
tq communicate with another through the RS-232- C over 
the phone line. 




^av*i ft*q* 



Orders received by 6:00 p.m. shipped 
next day on Master Charge, Visa, 
Certified Check or Money Order. 
Personal Checks require 14 days to 

clear. No C.O.D, Collect calls not 

accepted. All Hardware warranted for 90 days 
except Radio Shack equipment which is warrant- 
ed through Radio Shack. Software guaranteed 
for replacement only. Prices subject to change 
without notice. 

Automated 

Computer 
Software service 

(615) 244-2798 

Division of 

ScuELisr liicrld 



Inc. 




j Send Check or Money Order payable to - 

1 SOFTWARE • P.O. Box 60097 



I 



625 Main Street • Nashville, TN 37206 



Nashville, TN 37206 



Quart. Description 



Unit Price Total 



HANDLING CHARGE S1.50 

TENN. RES. ADD 6% SALES TAX TOTAL 

I Name _ - — - 

I Address 

I 



I City 



State 



□ Check 

I □ Money Order 
DMasterCharge 

□ Visa 
Card No. 



Exp. Date 



Zip 



![«• 



of Tacoma 



HAS 



Business Application Software 
and Computer Peripherals 

for TRS-80 ™ MOD I and MQD II 



• Printers 

• Disks 

• Memory Upgrades 

• Specialized Interfacing 

• Professional Service Department 

• And more 



Accounts Payable 

Accounts Receivable 

General Ledger 

Payroll 

Job Cost 

And much more 



For Professional assistance see us - 

South Tacoma Village - 8791 South Tacoma Way 

Tacoma, WA 98490 (206) 581-0388 



// 



We Know Small Computers" 



The 80-U.S. Journal 
3838 South Warner Street 
Tacoma, Washington 98409 



Application to 



at 2nd Class 

Postage Rates 

Pending at 

Tacoma, WA 



